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BASIC-ABSTRACT 



An accelerated beam of charged particles, i.e. deutons, is formed by a 
forming 

accelerating device (1) and is directed onto a target (2) containing 
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tritium 

and forming primary fast neutrons and charged alpha particles. The 
alpha 

particles are registered by a position sensitive detector (3) in a 
neutron 

generating device (4) with a shielding housing (5), equipped with a 
collimator 

for output of primary fast neutrons in the direction of an analysis 
object (6) . 

The primary neutrons are elastically dispersed on the substances (7) of 
the 

object and are registered by a position sensitive detector (8), while 
the 

secondary elastically dispersed neutrons interact with a position 
sensitive 

sensor (9), carrying out a third count. The elemental composition and 
3-dimensional distribution of substances in the object are calculated 
using the 

mass of penetrating nuclei, determined according to their energy and 
scatter 

angle of neutrons with known moments of dispersion, the energy and 
vector of 

initial movement of neutrons subjected to single elastic dispersion in 
the 

substances and the coordinates of the points at which dispersal occurs. 

USE - Non-destructive analysis of substances in objects in medicine and 
industry, particularly of substances containing light chemical elements 
with 

atomic mass number not exceeding 30 in objects not permitting 
disruption of 
their integrity. 

ADVANTAGE - Better accuracy of determined isotopic and elemental 
composition, 

mass and 3-dimensional distribution of substances in objects. 
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(57) Abstract 

The present invention relates to a method for the detection and non-destractive assay of substances containing nuclei of light elonents 
with an atomic mass not exceeding 30, including organic substances. This method may be used to avoid any accidental or intentional screening 
or covering of the substance studied in the object undergoing analysis, whether it be due to the bagg^ or to other objects that prevent the 
integrity of substances from being penetrated or broken for studying their content The object to be analysed is irradiated using a flow of rapid 
mono-energetic Demons generated by the reaction in the target matoial. The elementaxy composition and the three-dimensional distribution of 
the substances in the object to be analysed are estimated from the mass values of the nucleus of elements penetrating therein. These masses are 
in turn detennined according to the oiergy and dispersion angle values of the neutions and using the known moments of dispersion as well as 
the energy value and the initial movement vectors, said neutrons being submitted to a single elastic dispersion in the substances of the object 
analysed. The method also uses from the co-ordinates of the points where such dispersion occurs. 



o6HapyxcHiM m Hcpaspyiuaiomcix) aHanma Bcmccre, ooAepxatuHx «ipa jicikmx ancMCHioD c ait>MHUMH 
MaccaMH no 30. b tom hhoic oprammecKHX bciucctb, c npainimecicHM HouimeHHCM bo3mojchocth cnyHaHHoro 
mn yMUUwcHHoro axpaHMpoBaHKa iuh coKpuira HooienyeMoro nemecnia b aHanmHpycMOM oGyctrc. KoropioM 
MOJCCT 6mh m 6arax, rax h flpynic o©i«tm, He AonycKaiaiUHc BacpuTHa imh HapyiueHHa ucnocmocTH c uenbio 
HcaicQOBaHHa hx concpxHMoro. ananHSHpycMuil o6bcxT oGnynaiOT noroxoM eucrpux MOHOBHcprCTwcocHx HCHipo- 
HOB. reHcpHpycMbix b pcsynbtarc peaxuHH b MarepHane mhiuchh. 06 ancMeimiOM cocraac h npocrpaHcnieHHOM pac- 
npcaencHHH BcmecTB b aHanH3HpycMOM oGfytKtc cynar no BcnmHHtm wacc Haep bxojwuwx b hhx ancMCHioB. onpc- 
iicnacMbix no BemiHHHaM sHepmii m yr;ioB pacceanHa HcihpoHOB c H3BecTHUMH MOMeiiTBMH BpcMenn B03HHxiiOBCHHa, 

BCnHMHHOH 3HepniH H BCXTOpaMH MCXQflHOrO inUtXCHHa. BOIIRHHOH 3HCpnfH H BCICTOpaMH HCXQIlHOn) itBHXCHlW, npc- 

Tcpn BuiHx ooHoxpaiiioe ynpyroc pacccaHHc b BctuccTBax aHanioHpycMoro ofiicxTa, h KoopaHiiariiM tomck. b Koropux 
np H30IW10 3T0 paccesiHHe. 
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CnOCOB OBHAPyXCEHHH H HEPASPYIIIAiOmErO AHAJIH3A 
BEmECTB, COflEPJKAmHX imPA JIETKHX 3JIEMEHT0B 

06jiacTb rexHHKH 

5 

H3o6peTeHHe crraocinc^ k oGjiecth cnoco6oB oGnapyHceHiM h 
Hepaapymaiomero anajiioa Bemecre, coAepxcaiiiHX siapa JiencHx 
3jieMeHT0B, nyrcM onpeAejieHwi H30TonHoro h 3jieMeHTHoro cocraBa 
H npocrpaHCTBeMHoro pacnojio»ceHH>i TaicHx Bemecra. 

10 

IlpeAinecTByiomHH ypoBCHb rexHHKH 

H3BecTH0, HTO GojiBiuHHCTBO BeiuecTB^ iipeflCTaBJiHiomHx HHxepec 
jvm Hepaspymaiomero aHajmaa h Konrpojw, b tom HHcne 
15 opraHHMecicHx Bemecra, xapzKrepmy&rcsi HajuraieM b hx cocxaBe 
BOAopoAa, aaora, yrnepojw, KHcnopoAa h paaa Apynix jiericHx 

XHMHHeCKHX 3JieMeHT0B C aTOMHUMH MaCCaMH AO 30, XHMHMeCKHH 

cocraB TaKHx aemecTB xapaicrepHsyeTCJi onpeAejiCHHMMH 

COOTHOmeHHHMH MCMmy KOAHHeCTBOM aacp AenCHX XHMHMeCKHX 
20 3AeMeHT0B. ripHCyTCTBHe HeKOTOpWX H3 HHX, B HaCTHOCTH, a30Ta, 

HcnonbsyercH aah oGHapy^KCHiw BSpuBHaTux aemecTB, HanpHMep» b 
6ara3Ke naccanciipoB c uejibio oGecneneHiw SesonacHOCTH nepeaosoK. 

PaaJIHHH)! B HAepHBIX CBOHCTBaX ACFKHX XHMHHeCKHX 3AeMeHT0B 

nosBOJiHioT HcnojibsoBaxb paannqHwe aaepHO-4)H3iniecicHe mctoam 
25 Hcpaspymaiomero aHaraaa jjm o6Hapy}KeHHK, nanpHMep, 
opraHHHecKHX aemeciB h onpeACAeHii^ hx npocrpaHcrBeHHoro 
pacnojioxceHiu b coAepacHMOM paajimHux 06'beiCTOB, nanpHMep, 
ynaxoBOK, 6e3 hx bckpijtha. Oahhm h3 H3BecTHMx ^lAepHO- 

(|)H3HHeCKHX MCTOAOB, nOSBOJIHIOIIIHM HCnOAbSOBaXb pa3JIHHHH B 

30 HAepHO-4)H3HqeciCHX CBOHcreax AericKx 3AeMemx>B aah oSnapyMceKHH 
H anajiHsa aemecTB, b tom hhcjic BspiaBqaTUx aemecTB h 

napKOTHKOB, 5!BJI^eTCH MCTOA, OCHOBaHHHH Ha perHCTpaiiHH 

BTopH^Hux 3(t)4)eKTOB, BBi3BaHHUx oGjiyHeHHCM aHajiH3HpyeMoro 
o6i>eKTa HeilTpoHaMH. 

35 

H3BecTeH cnocoS am oOnapyMceHHii BspwBHariiix BemecTB [IlaTeHT 
BejiHKo6pHraHHH. HoMep naTCirra: 2 242 520. flarra nySAHKamui: 02 
OKTaGpfl 1991. flara noAanH sanBioi: 14 4>eBpanH 1991, ABXOpM 
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H3o6peTeHHJi - n. X. (I>oyjiep h Apynie. HauMeHOBaHHe HsoSpereHiu: 
"/JereKTop BapHBHancH". MKH GO IN 23/223, 23/06, 23/04, 23/201 
(UK Patent Application. Patent Number: 2 242 520, Date of 
Publication: 02 October, 1991. Date of Filing: 14 February, 1991. 
5 Inventors: Peter H. Fowler and others. Title: "Explosive Detector")], b 

OCHOBe KOTOporO JieXCHT HSBeCTHBlif (t)H3HHeCKHH 3(|m^KT 

paAHaiiHOHHoro saxBara MeAneHHux (rennoBbix) HenrponoB EApaMH 
onpeAejieHHoro xHMHHecKoro dJieMemra c nocjie^yiouQiM 
HcnycKaHHeM raMMa-KBaHTOB, perHcrpHpyeMUX AereicropaMH raMMa- 
10 KBanroB. nepBHWuii nyqoK neHrpoHOB, HanpaajiHeMux na 
HccjieAyeMUH oG'beicr, reHepHpyercx nyreM oGnyqeHM MHUieHH h3 
jnrnm nyqKOM ycKopeHHUx nporoHOB. Hcnojiii30BaHHe nirrHeBOH 

MHUICHH n03B0JlXeT nOJiyHHTb nynOK HeHTpOH0B» 3HepreTIIHeCKHH 

cneicip KOTopux coAepxcHT sHaqHrejibHyio aojoo HeihpoHOB Manux 

15 3HeprHH. /(ajibHeHmee saMeAJieHHe ueHTpoHOB no xenjiOBUx 3HeprHfi 
ocyuiecTBjiAercH b Marepnajie anajiinHpyeMoro o&i>eicra h b cremcax 
HSMepHTejiiiHOH KaMepu, b KOTopyio noMemaercji HCCJieji^eMufi 
o&beKT H KOTopaA BBinojraeHa h3 MaxepHanoB, xopomo saMeAJunoimix 
HCHTpoHbi. IIpH paAHazmoHHOM saxBaTC TemiOBbix HeirrpoHOB 

20 azipaMH aHanH3HpyeMoro Beu^ecTBa npoHCxoAHT nocne;iyionxee 
HcnycKaHHe raMMa-KBairroB, oGjiajiaionmx onpeAejienmaM cnempoM 
3HeprHH, saBHCjiuiHM or Tima fuspdi, 3axBaTHBUiero Heihpon. 
CneKTpu 3HepniH raMMa-KBairroB, BOSHHxaiouuix BCJiejiCTBHe 
pazmauHOHHoro 3axBaTa xenjiOBbix HeihpoHOB njjpBMu BOi^opojia, 

25 yniepoAa h asora, bxoaxuihx b cocrafi mBeciHux BspuBHarux 
BemecTB, pasnHHHU. Pasjurnui b AHanasonax 3HeprHH nosBOJiner 
pasjumaTb raMMa-KBairru, reHepHpyeMue KaxjiHM m yrm 
3neMeHT0B. PerHcrpamiH HcnymeHHUx raMMa-KBairroB c 
nocne^yioumM ananraoM hx npocTpaHCTBeHHO-dHeprenniecKoro 

30 pacnpezteneHH^ nosBOJi^er onpcAejnrrb MaccBi h opocrpaHCTBeHHoe 
pacnpeAejieHHC asora, yniepOAa h BOAopoAa b Hccne^yeMOM 
oGiieKTe. Ha ochobc TaKoro aHajiHsa Aejiaercii buboa o Hajra^HH b 
HccneityeMOM oGikeicre BSpUBqaiiiix BemecTB. 

35 B 3T0M cnocoSe 34)4)eKTHBHOCTi> onpeAeneHHx Maccbi 
aHajiH3HpyeMoro 3JieMeHTa cyuiecTBeHHO 3aBHCiiT or BeJurmHU 
ceneHHJi paAHaiiHOHHoro saxaaxa hchtpohob. Jlfui BOAopoAa, asoia h 
yrjiepOAa ceneHHH pajmairaoHHoro 3axBaTa ajih TenjioBKix nefirpoHOB 



tt 
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CO cpeflHcii 3HeprHeH 0.0253 3B paBHu, cooTBercTBeHHO, 0.3300, 
0.1000 H 0.0045 6apH. MojiCKyjiw GojiBniHHCTBa h3bcctoux 
B3pHBHaTiiix BcmecTB KHK H HapKOTHKOB, coAepHcax 6ojibmoe 
KOJiiwecTBO axoMOB BOjiopoiia H yrTOpofla h OTHOCHxejibHO MeHBmee 

5 KOJiHMecTBO aroMOB aaora, KHCJiopoaa h, B03MO»aio, iipyrHX jienaa 
3jieMeHTOB. Jlosm aroMOB Boaopoaa h yrjiepo;ia b Moneicyjiax xaicHX 
BcmecTB BecbMa 6jih3kh. Ozmaxo ceqeHHe paimauHOHHoro saxBara 
Bojiopofla 6ojibnie ceHemw paAHaimoHHoro saxsara yniepofla 
npHMepHO B 70 pas. no3TOMy 3(^4^kthbhocti» onpeAenemiH Maccu 

1 0 yrjiepofla h cooTHomeHHH Mace yrjiepoaa h BOAopoAa oraocirrejibHO 
HeBejiHKa, a yBCjnweHHe noroica HCihpoHOB juw noBbimemix 
34)4)eKTHBHOCTH onpeflejieHM yrjiepoaa npHBOOTT k yBejnweHino 
ociBTOHHOH aicraBHOCTH aHajiH3HpyeMoro o6'beKTa 3a chct 
paiuiauHOHHoro saxBara HeihpOHOB b apyrHX sjieMeirrax, KoropMC 

1 5 Moiyr HaxojraTbCH b aHajiHsnpyeMOM ofrbeicre, b tom HHCJie, 
3jieMeHT0B, oSjiaaaiomHx oxHOCHTejiLHO Soubiuhm nepHOixoM 
pazmauHOHHoro pacnaaa, xaicHx kbk HarpHfi, KajiHH h MHorae flpyrae. 

OaHH H3 npHHUHnHanSHblX KOMnOHeHTOB HSBCCTHUX B3pIiIBHarHX 

BcmecTB H HapKOTHKOB - KHCJiopoA, npaKTHMccKH Hc o6Hapy»cHBaeTCfl 

20 3THM MCTOAOM. CjiyHailHOe HJIH yMuiiuieHHoe 3KpaHHpOBaHHe 

HCcncAyeMoro BemecTBa MaxepHajiaMH, xopomo noniomaiowHMH 
TeimoBMe HefirpoHM, HanpHMep, 6opOM hjih KaziMHeM, nyxcM 
noMemcHiw HCCJiejiyeMoro BemeciBa b ynaKOBicy, coAep»camyio 

TaKHe 3JieMeHTH, 3HaMHTeJIbH0 CHHTKaCT 34)4>eiCTHBHOCTb npHMeHCHHH 

25 3Toro cnoco6a o6Hapy3KeHH)i BSpHBHarHX BcmecxB h HapKormcoB. 
HsBecTCH cnoco6 piyGjiMKaimH "APSTNG: HsyqcHHC repMenRHOH 

HCHTpOHHOH rCHepiipyiOmeH Tpy6KH C aCCOUHHpOBaHHblMH 

HacTHuaMH fljM Kompojw opyxcHH". ABTopu: E. Poacc h Apyrae. 

30 Qnier NN-20 no npocKiy ST220 Jfe AN17ACTV-95/1 . Jlara 
nyGAHKaiuiH: AeKa5pb 1994. HHXceHCpHHH PeaKTopHHH OxAeji. 
AproHCKaH HaimoHajibHaa Aa6opaTOpiw. CIIIA ("APSTNG: 
Associated Particle Sealed-Tube Neutron Generator Studies for Arms 
Control" by E.Rhodes, C.E.Dickerman, T.Bnmner, A.Hess and 

35 S.Tylinski. Final Report on NN-20 Project ST220. ANUACTV-95/1 . 
December 1994. Reactor Engineering Division. Argonne National 
Laboratory. USA)] onpeAeneHiw HSorooHoro cocxaBa h 
npocTpaHCTBCHHoro pacnpeACJieHH^ BemecxB, b tom qncne. 
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BspBiBHarux BemecTB h napKOTHKOB, HaxojiflmHxcH BHyrpH 
anajiHSHpyeMoro o6i»eicra, KoropuM Moxcer 6iJTB kbk Gara^K, Tax h 
iipyrHe o6T>eKm, anajiHSHpyeMue 6e3 bckpbitiu hhh paapymeHim 
ynaKOBiCH, BKJnOHaiomHH oGjiyneHHe aHanH3HpyeMoro o6i>eKTa 
5 noTDKOM GucTpux MOHoaHepreTHHecKHX nefirpoHOB, reHepHpyeMLix 
B pesyjibTarre peaiaiHH b Marepnane MHUieHH, conpoBoxmaeMOH 
o6pa30BaHHeM aapaxceHHux qacniu oTAanH, c onpeAeneHHeM 

MOMenra BpeMeHH B03HHKH0BeHHJi, BeJIHMHHU 3HeprHH H BeKTopa 

HcxoAHoro jDiBHxceHUH HeHTpoHOB HO MOMemy BpeMCHH perHcrpaiiHH 
10 H KoopflHHaxaM ToqKH BsaHMOAeHCTBHH aapH^eHHLix qacniu oxAaqH 
c no3HiiHOHHo-qyBCTBHTejniHUMH AereKTopaMH 3ap^»ceHH&ix qacnm 
OTnaHH. KpoMe xoro, b HSBecmoM cnoco6e nosmiHOHHO- 
qyBCTBHTejibHiiiM raMMa-AereicFopOM perHcrpHpyior cneicrp raMMa- 
HanyneHHA, nopoxcjqaeMoro BcneACTBHe peaxuHH B3aHM0iieHCTBH)i 
15 6ucTpiiix HeihpoHOB c BemecTBaMH aHairasHpyeMoro o6i>eKTa. 
CorjiacHO sroMy cnoco6y, noroK Gucrpiiix MOH03HepreTHqecKHx 
HeirrpoHOB coaziaercM reHeparopoM Gucxpux HeihpoHOB b 
pe3yjii>TaTe peaiauiH ycKopeHHMx AeirFOHOB Ha tphthcboh MHoieHH. 
FeHepamoi KaMcaoro HempoHa conpOBOxcoaercH poxcucHHeM 
20 **CBH3aHHoK" c HHM ajiE4>a-HacTHmj OTAaMH, HcnycxaeMOH b 
HanpaBJieHHH, npoTHBonojio^oM HanpaBJieHmo ABHxceHHs 
HefixpoHa. no3HUHOHHO-*HyBCTBiiTejibHBiH anb(j)a-AeTeKTOp nosBOJwex 

OnpeAGJIHTb MOMeHT BpeMeHH B03HHKH0BeHH^, BeJIHHHHy 3HeprHH H 

Beicrop HcxoAHoro abh^kchh^ Ka^oro renepHpyeMoro Hc^ona. 

25 PerHcrpauHH raMMa-KBanroB nosHUHOHHO-qyBCTBHrejibHbiM 
AereKTopoM b MOMenrbi BpeMCHH, KoppejiHpyiomHe c MOMenraMH 
BpeMeHH perHcipauHH ajib(|)a-qacTim c yHeroM cKopocTH abh^cchha 
6bicTpBix HeinpoHOB h raMMa-KBaHTOB, Hcnojibsyercji ajih 4>HKcaiiHH 
Toro, qro sapenicipHpoBaHHiae raMMa-KBanru nopo»uieHBi 

30 peaKtmcH, BusBaHHoii HempoHaMH, ABHSKymHMHOi baojib Beicropa 
HCxoAHoro ABHxceHH)!. PeFHCTpHpyeMBiH cneKip 3HeprHH raMMa* 
KBanroB Hcnojii»3yeTC)i ajw Toro, hto6li HAeHTH4)HimpoBarrb 
AejiHumecH MarepHania no raMMa-KBanraM AejieHHH h onpeAejiHTb 
MHOFHe Apyrne H30T0iii]i, HMeiouoie MaccoBoe hhcjio, npeBuiuaiomee 

35 MaccoBoe qncjio 6opa, no cneiopy raMMa-KBanioB or peaicmiH 
Heynpyroro paccejnoM 6ucxrpux HenrpOHOB. PaajiHHHe bo BpeMeHH 
AercKTHpoBaHHA raMMa-KBanroB h ajib^a-qacrniUKi HcnoAbsyercH aji^ 
onpeAeneHHH paccromwi BAOJib Beicropa hcxoahofo ABH^eHHH 
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HeinpoHOB or MHxueHH, na Koropofl npOHCxoaHx reHepaiiiu 
HeSrpoHOB, flo o6jiacTH, a KoropoH npoHcxojwrr BaaHMOAeifCTBHe 
Sucrporo HCHrpoHa c MarepHanoM aHajnoHpycMoro o6i>eKTa, 
npHBOAHmee k noxBJieHmo raMMa-HanyneHiw, Anajim cneiopa 

5 raMMa-KBaifroB nosBOJiHex onpeflemrrB Hsoron, na KoropoM 
npoHSonuia peaicmu B3aHM0AeHCTBH» c ducipbiM HeiinpoHOM. 
IIpHMeHeHHe noamiHOHHO-^iyBcrairrejiBHoro flereicTopa raMMa- 
KBaHTOB no3B0JifleT onpeACJiHTb oGtJiacTb B MarrepHane 
aHajiH3HpyeMoro o6i>eKTa, b KoropOH npoioouuia 3rra peaKmu. 

10 PerHcrpamw MHOMcecraa raicHx coGuthh noaBOJiner nocrpoHTb 
TpexMepHoe npocrpaHCTBeHHoe pacnpeAeneHHe HSoronoB. 
IIojiyHeHHaH HH4)opMaiiHJi nosBOJwex onpeACjnm Bepo^THBiil 
xHMHHecKHH cociBB H iipocTpaHCTBeHHoe pacnojio^KeHHe BemecTB B 
MarepHaiie aHanH3HpyeMoro o&beKta h o6HapyxcHTb npHcyrcTBHe 

15 KOHTpojiHpyeMiax BemecTB, kotopmmh Moryr 6i>rn> HAepHue 
MarepHajnj, XHMiwecKHe BspMBHarwe Bemecrea h HapKoniKH, 
coAepHcamne hsotoiiki c MaccoBUM hhcjiom, paBHHM hjih 
npeBumaiomHM MaccoBoe hhcjio hsotoiiob 6opa. 

20 OnpeaejieHHe xraia roorona h npocrpaHCTBeHHoro pacnojio^ceHHH 
aupa HSOTona, c kotopmm BsaHMOAeHCTByer GbiCTpuH HcmpoH, 
ocymecTBJiHercH no cneicrpy raMMa-HanyMCHHa, nopoxcaaeMoro 
BCJieACTBHe BsaHMOzieHCTBHH 6MCTporo HcftrpoHa c BemecTBaMH 
aHajiHSHpyeMoro o6i>eicra. HcxoqHHKaMH AonojuorrejifcHoro raMMa- 

25 HSJiyHCHiw, noMHMO pearawfi ziejieHiw h peaicuHH neynpyroro 
pacccHHHH Ha GwcTpHx HeihpoHax, 5ibjwiotc)i peaxmu 
paoHauHOHHoro saxBara h peaioQiH noBTopnoro Heynpyroro 
pacceHHHH panee pacceHHHHX Gucipux HenrpoHOB. Ka^as h3 3thx 
peaioQiH conpOBOMCflaerca HanyneHHeM raMMa-KBaHTOB b imipoKOM 

30 iuianasoHe 3HeprHH, Kto aarpyAHaer pemeHHC sajsjsmi 
HAeHTH4)HKaiiHH THiia H30Tona, rcHepHpoBaBmero raMMa-HSJiyqcHHe, 
H onpCACJieHiDi o6jiacTH npocrpaHCiBa, b KoropoM iipoH3oiima aia 
peaiamH. Hajurme BOAopoAa b cocraBe Marepuajia aHajrasnpyeMoro 
o6'beKra no HanpaaneHHio Beicropa ABHXcemui 6ucTpHx nefirpoHOB 

35 npHBOAHT K CHHHCeHHK) HHTCHCHBHOC™ nOTOKa 6MCTpiiIX HeihpOHOB 

3a cqer peaKUHH ynpyroro paccoiHiw na BOAopoAe h no^BjieHmo 
3aMefljieHHwx HempOHOB, jum KorropMX cencHHe peawnHH 
paAHaiiHOHHoro 3axBaTa 5wpaMH H3aronoB Maxepnajia 
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aHamoHpyeMoro o6i>eKra cymecTBeHHo Buiue^ hcm jajw nepBHHHux 
Oucipux HeinpoHOB. PeaiouM pajmamiOHHoro aaxBara aaMeiuiemaix 
Ha Boj^opOAe HeihpoHOB aBjinercH AonojimfrenbHUM hctohhhkom 
raMMa-H3jiyHeHiia, sarpyAHXioiiiHM aHaJiH3 perHcrpHpyeMbix raMMa- 

5 cncKTpoB H yBemnHBaiomHM omH6Ky b onpe^ejieHMH rana HsoronoB 
H npocrpaHCTBeHHoro nojio»ceHHH o6nacTH, b Koropoii npoHSouuia 
peaKUHH HeinpoHa c aopoM, bxojuuiihm b cocraB MarepHana 
aHaniOHpyeMoro o6i>eirra. CjiynaiiHoe hjih yMBimjieHHoe 
3iq)aHHpoBaHHe Hccne;Q^eMoro BemecTBa MarepHajiaMH, xopomo 

10 saMeAnHioiKHMH HeHTpomj, HanpHMcp, coAepxcauiHMH 6ajiBEnoe 
KommecTBO BOAopoAa, nyrcM noMemeniM HCCJieAyeMoro BemeciBa b 
ynaKOBKy xHna aanonHCHHoro boaoh KOirregHepa, hjih 
3KpaHHpoBaHHe HccjieAyeMoro BemecTBa MarepHanaMH, HMeioiuHMH 
6QJiBmoe ceneHHe paoHaoHOHHoro aaxsara 6&icipbix HeinpoHOB, 

15 nanpHMep, THTanoM hjih MeAbio, aHawrejibHO CHH^caer 
3(t)4>eKrHBHOCTb npHMeHeHHA 3Toro cnoco6a ajw oGnapy^KeHHA 
KOHTpojiHpyeMux BemecTB.KpoMe Toro, cjiynaHHoe hjih 
yMuuuieHHoe 3KpaHHpoBaHHe HccjieAyeMoro BemecxBa 
OTHocHrejiBHO Tfl»cejibiMH MarepHanaMH, coAep^camHMH 3JieMeHTu c 

20 60JIB111HMH aTOMHiiiMH HOMepaMH, npHBOAHT K norjiomeHHK) raMMa- 
KBaHTOB, reHepHpoBaHHiax KOHrpojinpyeMUMH BemeciBaMH, sa chct 
4)OT03JieKrpHMecKoro 3(^eKTa h 3(|)4)eKTa oGpasoBanH)] nap 
3neicrpoH-no3HTpoH, h HCKanceHHio hx cneiopa sa ctct 

KOMIITOHOBCKOrO paCCeAHH)!, HTO TaiOKC SHaHHTeJIbHO CHHXCaeT 

25 3(tM|)eicrHBH0CTb npHMeneHwi 3Toro cnoco6a juisi oGHapyHcemu 
KOHTpojiHpyeMux BemecTB. 

PacKpuTHe H3o6peTeHHK 

30 B ocHOBy H3o6peTeHHH nojioxccHa saaawa noBbiraeHHH tomhocth 
onpeAejieHHH Hsoroiraoro h 3JieMeifrHoro cocraBa, Maccu h 
npocipaHGTBeHHoro pacnpeACJieHHJi BemecTB, b tom wcjie, 
opraHHHecKHx BemecTB, coAepxcamnx, b ochobhom, Aencne 
XHMHMecKHe 3AeMeHTu c aroMHUMH MaccaMH AO 30, c npaiaiPiecKHM 

35 HCKmoHeHHeM bo3mo»chocth cjiyqaHHoro hah yMbinuieHHoro 
3KpaHHpoBaHHH HJIH coKpuTHH HccjiejQreMoro BentecTBa B 
anajiHSHpyeMOM o6i>eKre, KoropuM moxcct 6hm> kslk 6araxc, xaK h 
Apynie o&beicm. He AonycKaiomHe bckputha hjim napymeiraH 
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uejiocTHOCTO c uejibK) HHajiHsa hx co;iep»cHMoro, hto aocraraercH sa 
CHCT Toro, HTO B cnocoGe, BKjnoHaiomeM a ce6« o6jiyqeHHe 
aHajiH3HpyeMoro o&beioa noroKOM 6ucTpHx M0H03HepreTHqecKHX 
HeihpoHOB, rcHepHpyeMBix b pesyjibTanre peaicmiH a MarepHane 
5 MHineHH, conpOBo^coaeMofi odpaaoBaHHeM aapx^iceHHBix Haciuix 

OTJUIHH, C OnpCiiejieHHeM MOMeifrOB BpeMCHH B03HHKHOBeHHX, 
BeJIHHHH 3HeprHH H BeKTOpOB HCXOAHOFO ABHdKeHHA He^TpOHOB HO 
MOMCHTaM BpCMCHH pCrHCTpaUHH H KOOpAHHaiaM TOHCK 
BSaHMOAefiCTBH)! SapjDKeHHUX qaCTHU OTJiaHH C n03HIlH0HH0- 
10 HyBCTBHTeJUiHMMH flCTCKropaMH 3apJIHCeHHHX HaCTHU OTAaHH, 

peracrpHpyioT He&rpoHM, ozmoicpaTHO ynpyro pacceHHHue Ha 
BemecTBax BHyxpH aHaJiHSHpycMoro o&beicra, a o6 ajieMemoM 
cocraae h npocTpaHCTBCHHOM pacnpeziejieHHH aemecTB b 
aHajiHBiipyeMOM o&beKre cyjwx no BCJiHHHHaM Mace mep BxojxHnmx 
15 B HHX 3JieMeHT0B, onpeAejweMMX no BejiirmHaM 3HeprHfl h yrnoB 

paCCeAiOiH HCHTpOHOB C H3BeCTHHMH MOMCHTaMH BpeMCHH 
B03HHKH0BeHHH, BCJIHTOHOH 3HeprHH H BdCTOpaMH HCXOAHOrO 

iiBHHceHM, npercpneBmHX oflHOKpaiHoe ynpyroe paccesHHe b 
aemecTBax aHajiiiSHpyeMoro o&bCKra, h KOOpAHHaraM xo^eK, a 
20 KOTopMX npOH3omjio 3T0 pacceaHHC, nyrcM perHcrpauHH MOMenroB 
apeMCHH H KOopAHHaT TOHCK iXByx nooieayioumx asaHMOAeficTaHH 
Kaxcaoro h3 3thx HefirpoHoa c pa6oqHM BemecTBOM aayx h Gojiee 

n03HimOHH0-^CTBIITeJILHHX aeTeKTOpOB HCHTpOHOB, npHHCM 

nepaoe h3 asaHMoaeHCTBHii aBJineroi peaKixHCH ynpyroro pacceffHHJi 
25 HeihpoHoa na HsaecTHOM pa6oqeM aemecTae 3thx jxeTeicropOB.KpoMe 
Toro, perHcipauHK) momchtob apeMeuH h KOopflHHaT tomck BToporo 
BsaHMOiieHCTBHH HeinpoHOB c HsaecTHHM pa6oMHM aemecTBOM 
nosHimoHHO-HyBCTBHTenbHMX flereKTopoB HempoHoa ocymecTBJWKyr 
no peaKUHH ynpyroro paccesHHA HeihpOHoa na pa6oHeM aemecTae 
30 3THX jxereicropOB. KpoMC Toro, peracTpauHio MOMenroB apeMenn h 
KoopAHHar ToneK nepBoii peaiaiHH ynpyroro paccexHHH HenrrpoHoa 
Ha paGoHCM aemeciBe no3HUH0HHO-»iyBCTBHTejii>HHX actcktopob 
HeihpoHoa ocymecrajwiOT nyrcM perHcrpaiXMH momchtob apeMCHH h 

KOOpAHHaT TOHQK B03HHICH0BeHH^ HpOTOHOB OTAaHH B BOAOpOA" 

35 coAepMcamcM paOoncM aemecxBe Aexeicropoa HenrpoHoa. KpoMC 
Toro, perHcrpauHK) momchtob apcMCHH h KoopAHnar tohck o6ohx 
peaKUHH ynpyroro pacccHHHJi HcinpoHOB na pa6oqeM BcniecTae 
nosHUHOHHO-qyacrairrenKHWx AereKTopoa HeinpoHOB ocymecrajiHiOT 
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nyreM perHcrpaixHH MOMeHTOB BpeMeHH h KoopAHHar ToqeK 
B03HHKHOBeHwi npoTOHOB OTiiaHH B BOAopoA-coiiepxcameM pa6oHeM 
BemecTBe iiereKFOpOB HenrpoHOB. KpoMe Toro, onpeiiejieHHe 

MOMeHTOB BpeMeHH B03HHKH0BeHHH, BCnHHHH 3HeprHH H BeKTOpOB 

5 HcxoflHoro ABffiKeHHA HeHipoHOB, o6pa3yeMux b pesyjibxare peaicmiH 
renepauHH HenrpoHOB b Marepnajie MHUieHH, ocymecTBjixiOT nyreM 

H3MepeHHA MOMeHTOB BpeMCHH H KOOpAHHaT B3aHM0AefiCTBH^ 

sapAxceHHux nacTHu oTAa^ro c noammoHHO-qyBCiBHrejibHBiMH 
AereKTopaMH sapHxceHHBix qacrrau b AByx nocneAOBarejibHLix TOHicax 

10 TpaeicropHH ABHXceHHH aapHxccHHtix nacmm oTAann. B coOTBeiciBHH 
c H3o6peTeHHeM, noroK nepBHHHbix 6i>iCTpux MOHoaHeprernqecicHx 
HeHipoHOB, renepHpyeMMx hctohhhkom, nanpHMep, HcnojibsyioutHM 
AeHTepHH-TpHTHeByio peaKiDDO Ha MarepHajie MHineHH c sneprHeH 
M0H03HepreTHMecKHx HeinpoHOB okojio 14 NfeB, nanpaBJuioT na 

15 aHajiH3HpyeMbiH oGieiCT. IIpH OAHOKparaoM ynpyroM pacceHHHH yna 
HenxpoHOB Ha aopax BemecTB, h3 Koropux coctoht aHajnrsHpyeMKiH 
oGicKT, 3HeprHA nepBHHHoro OAHOKpaTHO paccejiHHoro Heinpona El 
ABjiHercx (^yHKimeH nanajibHOH sneprHH nefirpOHa Eo, Maccu 
pacceHBaiouiero HApa M b aroMHUx eAHHHuax Maccbi h yrjia 

20 paccemiHx 8, h onpeAejiHcrcfl H3BecTHLiM cooTHomenHeM (1): 



3HaH HananbHyK) 3Hepnno nepBHHHoro MOHoanepreTHHecKoro 
25 HefixpoHa Eo, onpeAe^HB 3HeprHio El btoto HeirrpoHa nocjie 
OAHOiq)aTHoro co6&itha ynpyroro noreHimajibHoro pacce^HHA h yroji 
pacceaHHH 6, moxcho buhhcjihti> Maccy M HApa, na KoropoM 
npoHSoiujio paccexHHe. OnpeAenHB KOOpAHHary tomkh renepaiuiH 
nepBHHHoro neinpoHa h nanpaBJieHHe ero ABHXcenwi, h KoopAHnaiy 
30 tohkh perHcrpaiiHH OAHOKpamo ynpyro pacceHHHoro Gbicrporo 
HefirpoHa, moxcho onpeAejnrrb KOopAHnaiy tohkh, b KoropoH 
npoHSoxiuio 3T0 ynpyroe paccexHHe. TaKHM o6pa30M onpeAejiflerc^ 
KaK Macca M HApa sjieMeHxa, Ha KoxopoM npoHsomno ynpyroe 
paccejiHHe, Tax h KOOpAHHara tohkh paccexHHA b anajrasnpyeMOM 



nepBHHHoro MOHoaneprerHHecKoro neHTpona ocymecrajwercii 
KaKHMH*jXH6o H3BecnrHMMH cnocoGaMH. HanpHMep, npH 
HcnoAB30BaHHH jiflH reHepauHH Gucrpiax MOHoanepreTHHecKHX 



El -Eo*((M' - l+cos^ey' +cose)V(M+ 1) ' 



(1) 
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HeHTpoHOB c SHepraeH okojio 14 NfoB fleirrepHfi-TpHTHeBOH peaiaiHH 
Ha MarepHajie MHuieHH, momcht reHepamm HeHTpOHa h HCxoiiHoe 
HanpaBJicHHe ero ABiwceHHa onpeaejwerca no sap^xceHHUM 
HacnmaM araam (MOH03HepreTHqecKHM anb^a-qacnmaM), 

5 o6pa3yeMbiM b peayjibTaTe fleirrepHfi-TpHTHeBOH peaicoHH Ha MHuieHH 
H o6jiaziaioiiiHx sHepraefi okojio 3.6 NfeB. HanpaaneHHe jt^wxema 
nopowflacMMx b otoS peaicuHH 3£^flKeHHMX qacnm or^aMH oGpamo 
HanpaBJieHHK) josimtma nopoxAeHHux GucTpux nefirpoHOB c 
TOHHOCTuo ao OTHOCHTCJibHO ManoH nonpaBKH Ha HMnyjibc nysica 

10 flCHTOHOB, BoaneficTByioiuero na MnmeHb. IlpH Hcnoji&aoBaHHH juw 
renqiauHH Gucipbix HempoHOB flewrepHH-TpHTOeBOH peaxmoi 
HanajibHaa 3Hq)n«i HCHTpOHa Eo, 3Hepnw fleirroHOB Ed h yroji \i 

MeWfly BCKTOpOM nyHKa fleilTOHOB H BeKIOpOM HCXOiOIOFO ABHXCeHHX 

Gucrporo Heinpoua CB^aHBi HSBecrauM cooTHomeHHeM (2): 

15 

Q = (5/4) * Eo - (1/2) * Ed - (1/2) * (2 * Ed * En)" * cosn (2) 

rae Q - 3Hepnw peaxuHH, pasHaii 17.6 NfeB. FIpH stom HanajibHaa 
3mprm s^flxeHHOH Hacraubi oraaqH b bhac ajftc^-HacnniM Ea h 
20 HaqajibHafl 3Hepn«i HefixpoHa Eo CBaaaHw cooiHomeHHeM (3): 

Ea + Eo = Q (3) 

HaHajftHwe cKOpocro ajH.4>a-^CTHUw Va h HeihpoHa Vo 
25 onpeaejiaiOTca H3BecTHidMH cooTHomeHHHMH (4): 

Va = 0.976*10' * (Ea)"" , Vo = 1.38 * 10' *(Eo)" (4) 

rae 3HeprHH Ea h Eo HSMepaerca b (MaB) h cKopocra Va h Vo - b 
30 (cm/cck). SnaHHe KOopjBHHar Bcirropa nyqKa flCHTOHOB, 
onpeAejueMBix KOHcrpyiaiHefi renepaTopa Gucrpux HedrpoHOB, h 
perHcrpaiuiH KOOpnHHaxM BsaHMOfleiicTBHa ajib4>a-qacTimu c 
noMoniBK) no3HimoHHO iiyBCTBirrejiBHoro flexeKiopa, 
pacnojiaracMoro na hsbccthom paccroaHHH or MHmeHH, napaay c 
35 perHcrpaimeii MOMenra BsaHMOfleHcreHH ara.4)a-«iacTHm>i c 
flereicropoM, nosBOJimor onpefleram. momcht BpeMCHH renepauHH 
HcihpoHa Ha MmncHH, KOopOTHaiy tohkh renepauHH HeihpoHa, 
HananbHyio aHqpnno HeflxpoHa h nanpaBneHHe Beicropa ero 
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jXBwmemui b cropoHy aHajiH3HpyeMoro o6i>eicra. PeracrpauHH 
Gbicrporo nepBHHHoro Hedipona, ynpyro paccexHHoro na jmpe 
HccjieAycMoro semeciBa s anajmaHpyeMOM oSMicre, 
ocymecTBJiHercH b nepBOM nosHUHOHHO-MyBCTBHrejibHOM ;ieTeKTope 
5 6iiicTpbix HempoHOB no peaicuHH ynpyroro pacceHHim nepBiRHoro 
pacce^Horo Gucrporo HempoHa Ha pa6oHeM BemecTBe aroro 
Aereicropa, aroMHaH Macca ochobhofo pacceHBaTeju Koroporo 

H3BeCTHa H KOTOpUM MOXCCT 6lirn», HanpHMep, BOAOpOA. ITpH 3TOM 

perHCTpHpyioTCH momcht BpeMeHH h KoopAHHara tohkh ynpyroro 
10 pacceHHM HenrpOHa. IlepBinHUH HenrpoH, ynpyro paccexHHUH na 
HCCJieayeMOM MarepHajie aHajiH3HpyeMoro o6i>eicra h 3areM Bropofi 
pas ynpyro pacceHHHUH na MaiepHane nepBoro flexeKTopa, 
BsaHMOfleHCTByer c paGoHHM BeuiecTBOM BToporo nosHiiHomio- 
HyBCTBHTejibHoro AereKTOpa. flpn 3tom (})HKCHpyK)TCH momcht 

1 5 BpCMCHH H KOOpAHHara TOHKH 3TOrO BSaHMOAeHCTBHX. Ilo pa3HOClTf 

KoopAHHar roneK BaanMOAeHCTBiui nepBiraioro ynpyro paccejiHHoro 
HeHTpOHa c HSBecTHUMH pa6oHHMH BeuiecTBaMH nepBoro h BToporo 
noamiHOHHo-HyBCTBHTejibHiiix AereKTopoB onpeAejiHercji nyn*, 
npoHAeHHuii HeinpoHOM MeiKffy AereicropaMH. Ilo pasHocm 

20 MOMeHTOB BpeMeHH perHcrpauHH BsaHMOAeHCTBH^ HeinpoHa c 
HSBecTHUMH pa6oHHMH Ben^ecTBaMH nepBoro h BToporo 
no3HiuioHHO-HyBCTBHTejii»Hiiix AereKTopoB H npoHAeHHOMy nyra 
onpeAejDDOTCH CKopocTB, HanpaBjieHHe aeKTopa ABH^ceHHJi h anepnui 
HeinpoHa, paccexHHoro na nepBOM no3HUHOHHO-HyBCTBHrejn»HOM 

25 AereicTope. 3Hafl Maccy jiApa ocHOBHoro pacceHBaTejin OucrpHx 
HeHTpoHOB B MaiepHane nepBoro no3HitHOHHO-HyBCTBHTeju>Horo 
AereKTopa nempoHOB, dHepnno pacce^HHoro b AannoM AercicTope 
HeinpoHa, CKopocrb h BeKiop HanpaaneHH^ ABHXceHHx ytoro 
HeihpoHa, MOMenr ero perHcipaoHH b yicasaHHHOM AereKiope h 

30 KOopAHHaxbi TOHKH cro B3aHM0AeHCTBHfl c pa6owM BentecTBOM 
aroro Aereicropa, a TaKHce MOMenr renepaimn, KOopAHHarbi tohkh 
renepaiuiH, HanaJCbHyK) aHeprmo h Beicrop nanpaBJienHK ABHxceHHJi 
nepBHHHoro Gucrporo M0H03HepreTHqecKoro HeihpoHa, mo»cho c 
Hcnojn>30BaHHeM cooTHOuieHH^ (1) BUHHCHHTb yroji ynpyroro 

35 pacceAHHA nepBHHHoro GwcTporo MOHOSHepreiHHecKoro HeihpoHa 
Ha vsp^ Hccne^yeMoro BeuiecTBa anajnoHpyeMoro o&beicra, Maccy 
AaHHoro JiApa h KOOpAHHara tomkh, b KoxopoH naxoAHTCH 3to njspo, 
HanpaBJDiH na aHamisHpyeMUH o&beicr noroK MOHoaHepreimecKHx 
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GwcrpMx HeirrpoHOB b xeneHHe HeKoroporo nepnoiia speMeHH h 
H3MepM yKaaaHHwe napaMcrpM nepBiwHux h ynpyro paccenHHUx 
6ucTpbix HeftrpoHOB, mo»cho HaKonHTb onHcaHHyio CTaxHCTHHecicyio 
HH4)opMaiwK). MaTeMaxHHecKaa o6pa6oTKa nojiyneHHofi 
5 HH(|)opMaiuiH c noMombK) cpejicre BBiHHCJiirrejibHOH tcxhhkh 
no3BOJweT onpenejiHTb Maccbi H30TonoB h 3JieMeHTHMH cocraB, 
BepoaxHyK) XHMiwecKyio 4)0pMyjiy, Maccy h npocrpaHCTBCHHoe 
pacnojio^ceHH^ BcmecTB, HaxonHiuHxcH b aaajrasHpyeMOM o6i>eicre. 

10 CpaBHCHHe npeAnoMccHHoro cnoco6a c H3BecTHWMH m 
npefluiecTByiomero ypOBHH xexHincH noKasMBaer, hto 
npeiuio^eHHUH cnoco6 nosBOJiaer ocymecTBjwrb HiieHTH4)HKamao 
HSoronoB jiencHX ajieMCHTOB b ycnoBHHx (|)OHOBoro rawMa- 

H3JiyHeHM, He qyECTBHreJieH K 3KpaHHpOBaHHIO KOHTpOJIHpyCMMX 

15 MarepHajioB aHajiH3HpyeMoro oe-beicra BemecTBaMH, HMCiomHMH 
6ojibmHe ceneHiw paaHauHOHHoro 3axBaTa 6bicTpbix HempoHOB, 
jih6o BOflopofl-cojxepMcauiHMH BeinecTBaMH, h nosBOJwer, b annwHe 
OT H3BecTHbix cnoco6oB, aHanH3HpoBaTb pacnpe^ieneHHe Mace jiencHX 
Hiiep no o5T>eMy aHajiH3HpyeMoro oG-beicra c onpejiejieHHeM 

20 xHMHMecKoro cocxaBa, npocxpaHCTBeHHoro nojio>KeHHa h Maccbi 
KompojiHpyeMHX BcmecxB. 

KpaTKoe onHcaHHC HepresKCH 

Ha HepxcMcax: 

25 

4)Hr. 1 npeAcraBjiCHO cxeManwecKoe H3o6pa»ceHHe 
npocTpaHcrrBeHHHX ipaeicropHH abh^cchiw ycKOpcHHoro nyqKa 
3ap5iMceHHMx nacTHU, 3apji^eHH0H Hacniiiw oxiiaHH, h SMcrporo 
HeihpoHa, HJUHOcrpHpyioiuee ocHOBHtie nojiOMccHHH npeOTaracMoro 

30 cnoco6a, rae; 

1 - ycKopHTCJiBHoe ycrpoHCTBO rcHepaxopa 6biCTpbix HeihpoHOB; 

2 - MHuieHb rcHeparopa 6MCTpMX neinpoHOB; 

3 - noBHUHOHHO-HyBCTBHTenbHWH aereKTOp 3ap«3KeHHHX Macnm 

OTjia^H; 

35 4. - ycrpoHCTBO renepamiH hchtpohob; 

5 - 3amHTHa5i o6onoHKa reneparopa Gucrpbix HefixpoHOB, 
cHa63KeHHaH KOJUiHMaxopoM jvm Bbrxoiia nepBHTOux Gucrpbix 
He^OHOB B HanpaBjieHHH aHanmHpycMoro oS-bCKra; 
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6 - aHanH3HpyeMUH o&beicT (6ara»c, ynoKOBKa); 

7 - BemecTBa aHajrasHpyeMoro o&beicra, 

8 - n03HIlH0H0-HyBCTBIfTeJIbHUH ilCTeKTOp GuCTpBIX HeiflpOHOB; 

9 - no3HixHOHO-MyBCTBHTejibHbiii iiereKTop Gucipux HeinpoHOB; 

5 

KpoMe Toro, na <i)Hr. 1 npHsejieHM HCKOTopue reoMerpiniecKHe 
xapaicrepHCTHKH iipeAJiaraeMoro cnocoGa, riie: 
A « TOHKa penicTpauHH TpaeicropHH sapA^ceHHoii Macnmhi mmm b 
nosHUHOHHO-HyBCTBHTejiLHOM iieTeKTope sapjixceHHiiix HacTHa crraaHH 
10 3; 

B - TOMKa Bwxoiia nyroa sapraccHHMx nacTHU h3 ycKopHxenbHoro 
ycrpoHCTBa 1 renepaTopa Gucrpiiix HeinpoHOB, noMemeHHoro b 
3aiiiHTHyK) oSojioHKy 5; 

D - TOHKa ynpyroro paccexmu Gucrporo HeihpoHa, HcnuraBuiero 
15 OiiHOKpanrHoe ynpyroe pacceHHHe b MarepHane aHajiHsiipyeMoro 
oSMKra, Ha pa6oHeM BemeciBe nosmwoHHO-MyBCTBHTejibHoro 
AereKTopa ducrpux HeinpoHOB 8; 

C - TOMKa B3aHMOAeHCTBiiA 6biCTporo HeihpoHa, HcnHraBuiero 
OitHOKpaTHoe ynpyroe pacceaHHe b paGoneM BemecxBe no3HixHOHHo- 
20 HyBCTBHTejibHoro flereicropa Gbicipbix HempoHOB 8, c paGoHHM 
BemecTBOM ;ipyroro nosHUHOHHO-HyBCTBHxejibHoro /lexeKTOpa 
Gbicrpbix HeihpoHOB 9; 

S - TOHKa renepaiiHH 6bicTporo MOHOBHeprernHecKoro HeinpoHa b 
MHUieHH 2; 

25 T - TOHKa ynpyroro pacceHHH^ Sucrporo MOH03HepreTHHecKoro 
HeihpoHa b BemecTBax aHairasiipyeMoro o6i>eKTa; 

SA - BeKTOp TpaeKTOpHH 3apA»CeHH0H HaCTHUbl OTiiaHH; 

BS - BCKTop TpaeKTOpHH nyHKa sapji^ennbix Hacnox, 
renepHposaHHoro ycKOpHrenbHUM ycipoHCTBOM 1 renepaTopa 

30 Gbicrpbix HeihpoHOB, CHa6xceHHoro o6ojiOHKoii 5; 

ST - BeKFop TpaeKTOpHH MOH03HepreTHHecKoro Gucrporo nefiTpona, 
rcHcpHpoBaHHoro b tohkc S MHrnenn HcroHHHKa hchtpohob; 
TD - BCKTop TpaeKTOpHH Gwcrporo HeinpOHa, oflHOKpaTHO ynpyro 
pacceflHHoro b TOHKe T anajiHSHpyeMoro o&beKra; 

35 DC - BCKTop TpaeKTOpHH 6biCTporo HefiipoHa, ojiHOKpaiHO ynpyro 
pacce^HHoro b tohkc D paSonero seuiecTBa no3HUHOHHO- 
HyBCTBHTCJibHoro fleTCKTOpa SbiCTpMX HeirrpOHOB 8; 
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|i - yroji Me»cfly BeicropOM nyqica 3apfl»ceHHwx qacniu BS, 
rcHepHpoBaHHoro ycKOpHTCJiBHUM ycTpOHCTBOM 1 rcHeparopa 
GbicTpMX HeinpoHOB, h BCKTOpOM TpacKTopHH ST rcHepHpoBaHHoro 
6ucTporo MOH03Hq)reTHMecKoro Heirrpona; 

5 9 - yroji ynpyroro pacceiiHiw 6iaCTporo MOH03HepreTHHecKoro 
HeHTpOHa Ha wpe Beuiecraa aHanHSHpyeMoro o6i»eKTa; 
V - yroji ynpyroro pacccHHiw Sbiciporo HeihpoHa, oaHOKpamo 
ynpyro pacccOTHoro Ha Marepnajie anajnoHpyeMoro o&beKxa, na 
pa6oHeM BemecTBe nosHUHOHHO-HyBCTBHrejibHoro flereicTopa 

1 0 5iiiCTpbix neinpoHOB 8 . 

(|)Hr. 2 iipeiicTaBjieHO cxeMaxHHCCKoe H3o6pa»ceHHe 

npOCTpaHCTBCHHWX TpaCKTOpHfi flBMHCCHH^ ycKOpCHHoro HyHKa 

3ap>i»eHHHx qacTHu, 3ap5i>KeHHOH Hacrraubi oraaTO, h 6MCTporo 
HefirpoHa npH npHMenenHH ziByx nocne;ioBaTejibHwx hoshuhohho- 
qyBCTBHxejibHHX flexeKTOpOB sapHMceHHUx Macrou oraaHH, me: 

1 - ycKopHxejibHoe ycTpOHCTBo reneparopa 6mctpmx HempoHOB; 

2 - MHUiCHb renepaTopa Gucrpbix HcinpoHOB; 

3 - n03HUH0HHO-»iyBCTBHTenbHMH flCTeiCTOp SapHHCCHHUX HaCTHU 

OTOaHH; 

4. - ycxpoHCTBO rcHepaiuiH nempoHOB; 

5 - saiuHTHaH oeojio^nca rcHeparopa GbicrpHx HempoHOB, 
CHa6»ceHHaH KOJUiHMaropOM iuw Bwxoaa nepBHHHMX 6bicTpwx 
HeHTpoHOB B HanpaBJiCHHH anajrasHpyeMoro oG'beicra; 

10 - BTOpoft n03HUH0HH0-HyBCTBHTeJIbHbIH iieTCKTOp 3apH»ceHHMX 

MacTHu otjuimh; 

KpoMe Toro, na (^Hr. 2 npHBencHM HCKoropbie reoMerpHHecKHe 
xapaKTepHCTHKH npeflJiaracMoro cnoco6a, rae: 
30 A - TOHKa perHCTpauHH TpaeicropHH 3apHMceHH0H HacTHuw owto b 

n03HUHOHHO-HyBCIBHTeJIbHOM flCTeKTOpe SapflHCeHHWX HaCTHU OT^aHH 

3; 

B - TOHKa BbixoAa nyroa sapiiMceHHbix Hacnm h3 ycKopHxejibHoro 
ycTpOHCTBa 1 reneparopa GHcrpbix HeihpoHOB, noMcmcHHoro b 
3 5 sammnyio o6ojiOHKy 5 ; 

E - TOHKa perHcrpauHH jpaeKTopHH 3apK»ceHH0H qaciHUbi QnmHia b 

nOSHUHOHHO-MyBCTBHTCnbHOM flereKTOpe 3apM)KeHHHX qaCTHU OTflaHH 

10; 
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S - TOHKa reHepauHH 6MCTporo MOH03HepreTHHecKoro HeihpoHa b 
MHuieHH 2; 

T - TORKa ynpyroro pacceAHKM Guciporo MOHoaHeprernHecKoro 

HenrpoHa b MaxepHajie anajiHSHpyeMoro 06'beKTa; 
5 SA" BeKTop ipaeKTOpHH aapxxceHHOH Hacnmbi OTAaw; 

BS - Beicrop TpaeicropHH iiyHKa 3apA>KeHHbix qacnm, 

renepHpoBaHHoro ycKopHrejibHUM ycTpoHCTBOM 1 rcHeparopa 

Gbicrpbix HenrpoHOB, CHa6»ceHHoro o6ojiOHKoii 5; 

ST - BeKTop TpaeKTopHH MOH03HepreTHHecKoro Gucrporo HeihpoHa, 
10 rcHepHpoBaHHoro b tohkc S MimieHH Hcro^HHKa neinpoHOB; 

H • yroji MesKAy BeicropoM irynKa 3apH»ceHHi)ix nacnm BS^ 

reHepHpoBaHHoro ycKopHrejibHUM ycrpoHCTBOM 1 reneparopa 

GucTpbix HeHTpoHOB, H BeKTopoM TpaeicTopHH ST reuepupoBaHHoro 

GucTporo MOH03HepreTHHecKoro HeihpoHa; 

15 

4)Mr. 3 npe;icTaBjieHa npHHimnHajibHan cxeMa ycrpoHCTBa, 
peajiH3yK>iuero npeojiaraeMUH cnoco6, r^e: 

5 - sammnaH o6ojiOHKa reHeparopa Gucrpux HeihpoHOB, 
CHaGnceHHaH KOJuiHMaropOM jam Buxojia nepBHHHUx GucipBix 

20 HeHTpoHOB B HanpaBJieHHH anajrasHpyeMoro o6i>eKTa; 

6 - aHajiH3HpyeMUH oSteicr (6ara»c^ ynaKOBKa); 

8 - no3HiiHOHO-HyBCTBirrejibHUH jxexeicrop Gucrpux HeHipoHOB; 

9 - no3HUHOHO-HyBCTBirrejiLHufi itereicrop GucrpHX hchtpohob; 

1 1 - TpaHcnopTHMH KOHBCMep juisi TpaHcnopTHpoBKH aHanH3HpyeMux 
25 o6i>eKTOB B H3MepHTeJibHiiiH oG'beM ycrpoifCTBa; 

12 - KOHcrpyKTHBHiiiH npocipaHCTBeHHiiiii 3JieMeHT ycrpottcTBa, 

06'beilHHHK)IIlHH Ha6op H3 HeCKOJIbKHX n03HUH0HH0-HyBCTBlITeni>HUX 

AeTCKTopoB Gucrpux HeinpoHOB h oGpasyioiiiHH HSMepHrejiBHuii 
o6T>eM, BHyrpb Koroporo noMemaerca aHajiHSHpycMUH oG'beicr, 
30 13 - ycipoHCTBO c6opa h oGpaGoncH H3MepirrejibH0ii HH4>opMaitHH c 
no3imHOHHo-HyBCTBHTenbHbix AereKTopoB 3apAxceHHbix qacxH OTAaqH 
H GbiCTpbix HeHipoHOB c ycipoHCTBOM rpa4)HHecKoro 0T06pa>KeHII)l 

oGpaGoraHHOH HH(J)opMaiuDf. 

35 KpoMe Toro, aa ^mv. 3 npHBejieHbi neKoropbie reoMerpHnecKHe 
xapaKiepHCTHKH npeAnaraeMoro cnocoGa, r^e: 
T - TOHKa ynpyroro pacceHHiui Gbicrporo MOHoaHepreniHecKoro 
HempoHa b Maxepnajie aHairasHpyeMoro o&beicra; 
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ST - BCKTop TpacKTopHH MOH03HepreTHHecKoro Gwcxporo HenrpOHa, 
reHepHpoBaHHoro hctomhhkom HeinpoHOB; 

TD - BeKTOp TpacKTOpHH 6Mciporo HCMTpoHa, oiQiOKpaTHO ynpyro 
pacceOTHoro b Tcqxe T aHanHSHpyeMoro oGieKia; 
5 DC - BCKTOp TpaeicropHH Gwcrporo HeinpoHa, OAHOKpaxHO ynpyro 
pacceHHHoro b paGoneM BemecTBe no3HiiHOHHO-HyBCTBifrejiBHoro 
ACTeKTopa GwcTpMx HcinpoHOB 8; 

Ha 4)Hr. 1, 2 H 3 cxeMamniHO H3o6pa»ceHU ocHOBHbie sneMeHTu 
10 KOHCTpyKUHH ycTpOHGTBa, peajiH3yK)mero iipeAnaraeMUH cnoco6, 
rae: 

1 - ycKopHTCJibHoe ycrpoHCTBO renepaTopa Gucrpwx hchtpohob; 

2 - MHuieHb rcHeparopa Gbicrpbix HeinpoHOB; 

3 - n03HUH0HH0-HyBCTBHTeJIbHMH fleTCKTOp 3ap5l»ceHHbIX HaCTOU 

15 OTAaHH; 

4. - ycTpoHCTBO rcHepamiH neinpoHOB; 

5 - saiuHTHaH oSojionica rcHepaxopa Gbicrpwx HempoHOB, 
CHa6MceHHaH KOJuiHMaTopoM juui BMxoiia nepBOTHbix Gbicrpbix 
HeinpoHOB B HanpaBJieHHH aHajiH3HpyeMoro oGi^eKTa; 
20 6 - aHajiH3HpyeMbiH o6i>eKT (6ara3K, ynaKOBKa); 

7 - BemecTsa anajiHSiipyeMoro oGteicra, 

8 - nosHUHOHO-HyBCTBHTCJibHbiH ;ieTeKTOp Gbicrpux HeihpoHOB; 

9 - n03HlZH0H0*HyBCTBHTeJIbHbIH iieTCKTOp Gbicxpbix HeHTpOHOB; 

10 - BTOpOH n03HUH0HH0-MyBCTBHTeJIbHbIH flCTeKTOp Sap^XCCHHMX 

25 HacTHix OTjiaTO; 

1 1 - -ipaHcnoprHMft KOHBeftep juw TpaHcnoprapoBKH anajMSHpyeMbix 
o5^eKTOB B HSMepHTCJibHbiH oSmm ycTpoHCTBa; 

12 - KOHCTpyKTHBHblH npOCTpaHCTBCHHHH aneMCHT yCTpOHCTBa, 
05T>eflHHHI0mHH Ha6op H3 HeCKOJIbKHX n03HUHOHHO-qyBCTBHTenbHiIX 

30 iiereicTOpoB Gbicrpbix HefixpoHOB h oGpasyiouuiH H3MepiiTejibHbiH 
o&beM, BHyrpb Koroporo noMemaercA aHajiH3HpyeM£iH oGiyeicr; 

13 - ycrpoHCTBO c6opa h o6pa6ancH H3MepHTejibHOH HH(}K>pMaaHH c 

nOSHUHOHHO-HyBCTBHXeJIbHblX flCTeiCrOpOB SapH^KeHHbiX MaCTH OTflaHH 

H Gbicipbix HeinpoHOB c ycrpofiCTBOM rpa4)HHecKoro oTo6pa»ceHHH 
35 o6pa6oTaHHOH HH4>opMaiiHH. 
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KpoMe Toro, Ha (|)Hr. 1, 2 h 3 npHBCiieHbi HeKOTOpue 
reoMexpHMecKHe xapaicrepHCTHicH npeiUiaraeMoro cnocoGa k 
peajiHsyiomeH ero KOHcrpyicuHH, rue: 

A - TOMKa peracrpauHH rpaeicropHH aapAxceHHOH nacTHiiu OTAaMH b 
5 no3Hm!0HHO-HyBCTBirrejifcHOM ixereicrope sapaxceHHUx Macinu orziaqH 

3; 

B - TOHKa BMXOiia nyqica aapMxceHHMx qacufu h3 ycKopHTCjibHoro 
ycrpoiicTBa 1 reHeparopa GBicrpux HeinpoHOB, noMemeHHoro b 
samiiTHyio o6ojiowy 5; 
10 D - TOHKa ynpyroro pacceHHHH Gucrporo HeihpoHa, HcnuTaBuiero 
owoKpaxHoe ynpyroe pacceHHHe b MarepHane aHajiHSHpyeMoro 
o5T>eicTa, m pa6oHeM BemecTBe no3HiiHOHHO-HyBCTBirrejibHoro 
iiereicropa OBicrpbix HeinpoHOB 12; 

C - TOHKa BaaHMOfleHCTBH^ Gwciporo HeihpoHa, HcnuTaBiuero 
1 5 OOTOKpaiHoe ynpyroe pacccHHHe b pa6oHeM BemecTBe no3HUHOHHO- 

HyBCTBHTCJIbHOrO JXeTCKTOpa 6liICTpbIX HeihpoHOB 8, c paGoHHM 

BemecTBOM ;ipyroro nosHiiHOHUO-HyBCTBHTejiBHoro j^ercKropa 
GbicrpLix HeinpoHOB 9; 

E - TOMKa perHcrpauHH TpaeKTopHH sapx^ceHHOH HacTHuu oTiiaHH b 

20 nOSHIIHOHHO-HyBCTTBHTeJIbHOM HCTCKTOpe SapX^CCHHUX naCTHU OTJiaHH 

10; 

S - TOHKa reHepaiXHH Gbicrporo MOH03Hq)reTHHecKoro HefiipOHa b 

MHUICHH 2; 

T - TOHKa ynpyroro pacceflHHx Gwcrporo MOH03HepreTHHecKoro 
25 HeinpoHa b MaTepnajie anajiHSHpyeMoro o6beKTa; 

SA - BeKTop TpaeKTopHH sapxxceHHOH HacTHUbi OTAaHH; 

BS - BeKTop TpaeKTopHH nyHKa sapHxcenHMX Hacraii, 

renepHpoBaHHoro ycKopHrejibHUM ycipoHCTBOM 1 reneparopa 

6iiicipiiix HeHTpoHOB, CHa6^eHHoro o6ojioHKofi 5; 
30 ST - BCKTOp TpaeKTopHH MOH03HepreTHHecKoro 6bicTporo HeihpoHa, 

renepHpoBaHHoro b tohkc S MHUieHH HcroHHHKa HeihpoHOB; 

TD - BCKTop TpaeKTopHH 6bicTporo HeHTpona, oimoKpaTHO ynpyro 

paccejiHHoro b TOHKe T anaiiHSHpyeMoro 06'beKTa; 

DC - BeKTop TpaeKTopHH 6ucTporo HeinpoHa, OAHOKparmo ynpyro 
35 paccexHHoro b tohkc D pa5oHero BemecTBa no3HiuioHHO- 

HyBCTBHTejibHoro flereKfopa GucTpux HeihpoHOB 8; 

^ - yroji MeMwy bcktopom nyHKa sap^xceHHux hbcthu BS, 

renepHpOBaHHoro ycKopHTenbHbiM ycrpoHCTBOM 1 renepaTopa 



wo 97/49986 



17 



PCr/RU96/D0315 



GucipHX HeihpOHOB, h BeicropoM ipaeKTopHH ST reHepi5)OBaHHoro 
6HCTporo MOHoaHeprenwecKoro HeihpoHa; 

6 - yroji ynpyroro paccenHHa dMcrporo MOHOBHeprenwecKoro 
HeinpoHa Ha njipe MarrepHajia aHajiH3HpyeMoro o&beKxa; 
5 V - yroji ynpyroro pacceraHH 6MCTporo HcinpoHa, OOTOKparrHO 
ynpyro pacccHHHoro na MaxepHane anajiHSHpyeMoro oGieicra, Ha 
pa6oHeM BeiueciBe no3HUHOHHO-HyBCTBHTeju.Horo flereicropa 
Gucrpiiix HeHTpOHOB 8. 

10 JlymuHH BapnaHT ocymecTBjieHHa H3o6peTeHH« 

IIpeAnoxceHHuii cnoco6 o6HapyMceHHJi h Hcpaspymaiomero anajiHaa 
BemecTB, coflep»camHX aapa jiericHX ajieMCHTOB, ocymecTBJwerca 
cjieayioiuHM oGpasoM. ycKOpeHHHii nyqoK aapaxeHHUx qacrou, 

15 HanpHMcp, ACHTOHOB, (^pMHpyeMUH ycKopirrejibHbiM ycrpoHCTBOM I 
H «BH«ymHHCH no ipaicropHH, yKaaaHHOH bcktopom BS, HanpasjuioT 
Ha MHmeHb 2, cojiep»amyio, HanpHMCp, tphthh, b tohkc S Koropofi 
npoHcxoiiHT peaKinu oGpasoBamu nepBiwHoro 6HCTporo HevrpoHa 
H 3apH%eHHOH qacTHUbi oTijaHH, nanpHMep, anh^arHacrmifA. 

20 HanpaBJicHHe othmkidw nepaiwHoro 6HCTporo HcmpoHa 
onpeaejieHO BeicropoM ST. SapaaceHHafl HacTHua oxnaiH, nanpHMep, 
ajib4)arMacTHiia, flBHxercH b o6paTHOM HanpaBnemm, onpeAeneHHUM 
BCKTOpoM SA. Yroji n Meawy BCKTopaMH BS n ST n aneprHH 
ycKopcHHOH 3apaweHH0H qacTHUw, nanpHMep, iieHroHa Ed, h 

25 nopoxcAeHHoro nepBHrooro Gwcrporo neHrpoHa Eo cBHsanu 
cooiHomeHHeM (2). S^jratcHHyio qacTHuy oxjiaqH, nanpHMep, ajiB4>a- 
Hacrony, c BeicropOM uanpaBJieHHa iiBHXceHHfl SA, b xomce A 
penicipHpyKyr no3HnHOHHO-MyBCTBHTejii>HHM flercKTopoM 
3ap«MceHHUx qacnw 3. IlosHiiHOHHO-MyBCTBHTejiBHUH flereicrop 3 

30 perHCipHpyer momcht bpcmchh h KOopflHHarH tohkh 
BsaHMOAeiiCTBHfl sapaxeHHofi MacxHUu oTAaHH c MarepnajioM 
nosHiiHOHno-MyBCTBHTejiEHoro flereicTopa 3. YcKopHrejiBHoe 
ycipoHCiBO 1, MHmeHb 2, nosHiiHOHHO-qyBcraHrenbHMH flcreKrop 
sapHxeHHbix qacnm 3 pacnojioxcenu b oSmmc ycipOHcraa 

35 renepauHH newrponoB 4, aamHiuennoM o5ojiohkoh 5, Koropas 
CHa6xeHa KOJuraMaropoM jm BHxofla nepBHHHHx 6bicipBix 
neinpoHOB b HanpaBJiCHHH aHararaHpyeMoro o&beicra 6. B TO«nce T 
aHajuQHpyeMoro o&bCicra 6 nepBHHHUH GucipuH neinpoH ynpyro 
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pacceHBaercA na BemecTBe 7 MarepHana ananiOHpyeMoro oGieicra h 
npoAOJiHcaer iiBHxceHHe b HanpaBJieHHH Beicropa TD. Yron 6 
ynpyroro pacceHHHH nepBHHHoro Gwcrporo Hedrpona aBJwercH 
yrnoM Me»wy BeicropaMH ST h 77). BaaHMOCBHSB yrjia ynpyroro 

5 pacceHHHH 6, HanajiBHoit 3HeprHH nepBiraioro HeihpoHa Eo, aneprHH 
HeihpoHa nocjie ojiHOKparnioro ynpyroro paccejuraa El, h Maccu 
pacceHBaioiuero avpa M b aroMHux eiiHHHiiax Maccu onpeflejieau 
cooTHoiueHHeM (1). IlpH HBHxceHHH ynpyro paccexHHoro neirrpoHa b 
HanpaBneHHH, onpeaeneHHOM BCKTopoM 72), b tomkc D no3HUHOHHo- 

10 MyBCTBHTejttHoro jiereKTOpa 6mctpmx HcinpoHOB 8 npoHcxoAHT 
nocneiiyiomee, Bropoe no cnery, ynpyroe pacceHHHe Gucrporo 
HeihpoHa na paGoneM BCoiecTBe Aereicropa 8. BxopHHHo ynpyro 
paccexHHUH GucTpuH HeihpoH ABHxcercH b HanpaBneHHH, 
onpe;ieneHHOM BCKTopoM DC. Yroji v Broporo ynpyroro pacceHHHJi 

15 HBjiHercx yrjiOM Mcxmy BeicropaMH 72) h DC. BaaHMOCB^b yrjia 
ynpyroro paccexHHx v, 3HeprHH OAHOKpaiHO paccexHHoro HefirpoHa 
El, 3HeprHH HeihpoHa nocjie BToporo ynpyroro paccexHHH E2, h 
MaccM pacceHBaiouiero H^pa M H3BecTHoro paGonero BemecTBa 
iierreKTopa 8 b aroMH&ix e;iHHHuax Maccu Taicxce nommwaaxcK 

20 cooTHoiueHHK) (1). no3HUHOHHo-qyBCTBHTejibHUH flereicTop Gbicxpux 
HCHTpoHOB 8 perHCipHpyer MOMenr BpeMenn h KOopzuiHaru tohkh 
BsaHMOiieHCTBwi GHCTporo HeihpoHa c HSBecrnuM paGoHHM 
BemecTBOM AereicTopa 8. FIpH ABHxceHHH btophhho ynpyro 
pacceHHHoro HeihpoHa b nanpaBjieHHH, onpeiieneHHOM BeicropOM 

25 />C, B TOHKC C iipyroro noBHinioHHO-qyBCTBHrejibHoro Aereicropa 
6biCTpbix HenrpoHOB 9 npoHcxoAHx nocjieayiomee, xperbe no CMeny, 
B3aHMO/ieHCTBHe jdBa^KZlbi ynpyro paccoiHHoro Oucrporo HcinpoHa 
aa paGoMCM BemecxBe flereKTopa 9. 3thm BaaHMOAeiicTBHeM MOMcer 
6biTb KaK ynpyroe paccejiHHe Gucrporo HeinpoHa na paGoneM 

30 BemecTBe noaHimoHHO-HyBCTBHrejibHoro Aereicropa HempoHOB 9, 
rax H moGoe Apyroe BsaHMOAeiicTBHe HeHipoHOB c paGoHHM 
BemecTBOM AercKTopa 9, Hcnojn>3yeMoe jua pemcipaimH MOMema 

BpCMeHH H KOOpAHHaT TO^KH BSaHMOAeifCTBHH HeinpOHa. npH 

ocymecTBneHHH npeAJioxcemioro cnocoGa peracrpHpyKyr momcht 

35 BpeMCHH H KOOpAHHarbl TOHKH A BSaHMOAeKCTBH^ 3ap«>KeHHOH 

HacTHUbi OTAa^H c no3HiiH0HH0-HyBCTBHTenbHUM AereKTopoM 3, 
MOMCHT BpeMeHH H KoopAHHaibi TOHKH BTopoTO ynpyroro paccexHHx 

B TOHKe D C H3BeCTHb]M paGOHHM BeUteCTBOM n03HUH0HH0- 
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HyBCTBHiejiBHoro iiereKTOpa GucnpMX HeihpoHOB 8, momcht 

BpeMCHH H KOOpilHHaTIiI TOHKH nOCJICiiyiOfflerO BSaHMOAeHCTBIU 

jiBa^ciibi ynpyro pacceHHHoro HeinpoHa b tohkc C c H3BecTHBiM 
pa6oHHM BemecTBOM noaHUHOHHO-HyBCXBHTejibHoro AeteicTOpa 

5 6bICTpMX HeinpOHOB 9. IlpH H3BeCTHMX H3 KOHCrpyiCUHH yCTpOHCTBa 

rcHepauHH HeihpoHOB 4 KOopOTHaxax tohkh B Bbixojia nynxa 
ycKopcHHMX HacTH H3 ycKOpHxejibHoro ycTpoficTBa 1, KOOpflHHaxax 
ToqKH S naacHM nymca ycKOpcHHbix nacxHu Ha MaxepHaji MHoieHH 2, 
c HcnojiMOBaHHCM cocyraomeHHH (1), (2), (3), (4) h H3BecTHHx 
10 cooTHomcHHH TpexMq)HOH aHanHTOHecKofi reoMcrpHH, a xaicxce 
3aperHCTpHpoBaHHWX momchtob BpeMeHH h KOopAHHaT ToneK A, D h 

C C06UTHH BSaHMOfleHCTBiW C 3ap^»ceHH0H qaCTHUeH OTJiaHH H c 

SwcrpuM HeifipoHOM, h yneroM Toro, hto napa BcicropoB BS h ST 
jiexcHT B oflHOH nnocKOCTH c yrnoM MC^wy hhmh, a napa bcktopob 
15 TD vi DC jieMOiT b iipyroH iuiockocto c yrjiOM v Me^cny hhmh, 
peuieHHeM nojiy^eHHOH cHcreMjbi ypaBHCHHH onpe;iejiHiar 

KOOpAHHarbl TOMKH T H BeJIHHHHy MaCCU HJEipa M, Ha KOTOpOM 

npoHsouuio nepBoe ynpyroe paccewHe 6biCTporo HeinpoHa. IlpH 

npHMCHeHHH OTHOCHTCnbHO KpyilHOH HO paSMCpaM MHUieHH 2 AM 

20 renepauHH 6hctphx HeinpoHOB, noBtiuieHHe tohhocth onpeiieneHHH 

KOOpAHHaX TOMKH S, B KOTOpOH HpOHCXOflHT TtHtpmWi nepBHHHOrO 

6bicTporo HCHTpOHa, ocymecTBJimoT 3a cner npHMenenHx Asyx 

n03HUH0HH0-HyBCTBHTeJlbHbIX AexeKTOpOB 3apH»ceHHbix nacTH 
OTflaHH, H3 KOTOpblX nepBblH HO HaOpaBJICHHIO BeKTopa SA 
25 n03HUH0HH0-HyBCTBHTeJIbHHH ACTeKTOp 3 pCrHCTpHpyeT MOMCHT 

BpeMCHH H KoopimHary tohkh A npojicra sapHMccHHoii qacraubi 

OTflaHH, a BTOpOH n03Hi(H0HH0-HyBCTBHTenbHMH ACTCKTOp 10 

3apji»ceHHb[x nacTHU OTAaTO, pacnojiaracMMft no HanpasjieHHio 
BCKTopa SA 3a actcktopom 3, perncrpHpycT momcht bpcmchh h 
30 KOOpAHHary tohkh E sroporo B3aHM0AeHCTBHM sapHHccHHOH nacTHiibi 
cxTAaHH c AercKTOpoM 10. PerHcrpauHH MHoxcecTBa BsaHMOAeHCTBHH 
6biCTpbix HCHxpoHOB c MaTcpHanaMH aHajiH3HpyeMoro oOi^eKTa 
nosBOJwer nojiy^HTb HH(|>opMaixHK) o Maccax HAcp h hx 
npocTpaHCTBCHHOM pacnoAOMCCHHH B aHajiH3HpyeM0M o6T>C!cre. no 

35 MaCCC HACp OnpCAeJIHIOT XHMHMeCKHe 3JieMeHTbI, K KOTOpbIM OHH 

npHHaAJiCHcaT. ^HcncnHbiM HHrerpHpoBaHHCM no HCKoropoMy 
o6'beMy aHajiH3HpyeMoro o6T>eKTa nojiynaKyr kojihhcctbo hacp 
paajiHqHMX xHMHMecKHX 3AeMeHT0B B npcAcnax 3Toro oG-bCMa. 
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CooTHOUieHH)! KOjniHecTB aaep pa3jiHHHi»ix xHMHHecKHx 3JieMeirroB 
HcnQjib3yK)T juiH onpeAeneHHH HaH6ojiee BepoirraoH xHMHMecKOH 
(jJopMyjibi BcmecTBa MarepHana aHajiH3HpyeMoro o6T>eKTa. Flo 
iiaHHUM o njioTHOCTH BepoOTHoro BeiuecTBa h HHxerpHpyeMOMy 
5 oSMMy aHajiH3HpyeMoro o6i»eKTa onpeAejuoor Maccy 3Toro 
BeuiecTBa h ero npocrpaHCTBeHHoe pacnojio^eHue. 

HcnojibsoBaiuie HSoGpereHiui b npOMuiiuieHHOCTH 

10 npejiuiOHceHMH cnoco6 mokct 6mti> HcnojibsoBaH b 
npoMUiiuieHHOCTH H Me;iHUHHe, b 4acTH0CTH, jum Hepaapymaiomero . 
aHajiH3a Bemecre; hmcioiuhx b cbocm cocraBC, b ochobhom, jiencne 
XHMHHecKHe 3JieMeHTi>i c OTHOCHxejibHO Manoii aroMHOH MaccoH ;io 
30 arroMHHx cothhu Maccbi, HanpHMep, conepHcaimixcH b o6i>eKTax, 

15 He iionycKaioioHx HapymeHM hx uenocTHocxH npn npoBej[ieHHH 
M3MepeHHH. H3BecTH0, HTO 6ojibmHHCTBo opraHHHecKHx BemecTB, B 
TOM HHcne, B3pbiBHaTbrx BemecTB h HapKOTHKOB, xapaKTepH3yeTCH 
HajiHHHeM B HX cocTaBe, B OCHOBHOM, BO^iopo^ia, asora, yrjiepojia, 

KHCJIOpOJia, T.e. JienCHX XKMUHCCKHX 3JieMeHT0B C aTOMHUMH 

20 MaccaMH BxoiwmHx b hhx H30TonoB m 30 axoMHbix emnnn Maccbi. 
XHMHHecKHH cocTaB TaKHx BeuieciB xapaKTepH3yeTCH 
onpeAejieHHbiMH coonrHomeHHHMH Mewiy KOJiH^ecxBOM mep JiencHx 
xHMHHecKHX 3JieMeHT0B. OnpeAejiHB OHHcaHHbiM cnoco6oM 
xHMHHecKHji cocxaB HCcneAyeMoro BcmecTBa, moxcho ocymecxBHTt 

25 ero HiieHTH4)HKaUHK) CpaBHCHHeM C >iaHHbIMH no XHMHMeCKOMy 

cocraBy H3BecTHbix BemecTB, onpeiiejiHB npn 3tom Maccy 
HccjieflyeMoro BeuiecTBa h ero npocrpaHCTBeHHoe pacnojio^enne b 
anajiHSHpyeMOM oG-beicre 6e3 HapyuieHHx ero uejiocTHOcni. 
CjieflOBaxejibHo, npeOTOHceHHMH cnoco6 hbsui&tch npoMuiiuieHHO 
30 npHMeHHMUM H couHanbHO ixpncMjieMbiM. 

B COOTBerCTBHH C npHMepOM KOHKpeTHOrO BUnOJIHeHHH 

npoMbimneHHo npHMeHHMoro cnoco6a na kohkpcthom ycrpoHCTBC, 
npH HcnojiMOBaHHH juisi reHepauHH 6biCTpbix M0H03HepreTHHecKHx 
HeihpoHOB, HanpHMep, AeHTepHH-TpHineBOH peaiomH, nynoK 
35 ycKopeHHbix fleirroHOB, 4)opMHpyeMbiH ycKopHrenbHWM ycxpoHCTBOM 
1 H ziBHHcyuuiHc^ B HanpaBHeHHH Beicropa BS, B3aHM0AeHCTByeT c 
MHuieHbK) 2, rcHepHpyn b tohkc S GwcipbiH neinpoH c 3HeprHeH 
OKOjio 14 M3B H ajiB(l)a-HacTHuy c SHeprneii okojio 3.6 M3B, 
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Koropwe OTHMcyrcH b npoTHBonojio»cHbix HanpaBneniwx. Beicrop SA 
TpacKTopHH anb(t)a-MacTHiUii HanpaBnen or tohkh S k tohkc A 
B3aHM0iieHCTBHK c no3HUHOHHO-MyBCTBirrejibHUM jiereKTopoM 3 
sapjuKeHHbix MacTHu OTMHH. Beicrop ST xpaeicTopHH 

5 renepHpoBaHuoro nepBHHHoro 6MCTporo HeinpoHa HanpaBJieH or 
TO^KH rcHepauHH HCHxpoHa S K TOMKe ynpyroro pacceHHHH HeHipona 
T B MaxepHajie 7 aHajuoHpyeMoro oG-beicra 6, KoropuH mo^ct 
HaxoiiHTbCfl Ha TpaHcnopTHOM KOHBefiepe 1 1 . CHapy»CH KOHCipyicuHH 
12 pacnojiaraioT ycrpoficTBa paoHaiiHOHHOH samHTbi, hc noKasaHHue 

1 0 Ha 4)Hr. 1 , 2, 3 . TeHeparop 6MCTpwx MOHOSHeprerraqecKHx 
HempoHOB 4, noMemeHHwii b aauxHTHyio o6ojiOHKy 5, cowpMorr 

nOSHimOHHO-HyBCTBHTeJIBHWH fleTCKTOp SapHMCCHHWX qaCTHU OTAa^ 

3, H, npH HcnojiMOBaHHH 6onbinoH no reoMerpHHCCKHM pasMepaM 
MHUiCHH fljw renepaitHH HefirpoHOB 2, moxcct coAepncaxB BTOpoii 

15 no3HimoHHO-HyBCTBHTejibHMH flereicrop 10 aap^eHHux qacnm 
OTixaHH . Beicrop ST TpaeicropHH renepHpoBaHHoro GMcrporo 
MOH03HepreTHMecKoro Hearpona pacnojiOMcen no;i yrnoM |i k Bcicropy 
noTOKa ycKOpeHHMX aap^CHHbix Hacrou BS reneparopa HcirrpOHOB 

4, noMemeHHoro b saimmiyio oGojiOHicy 5, h KOHcrpyKXHBHO 
20 o5i>eAHHHK)mero ycrpoHCTBa renepauHH Sbicipbix 

M0H03HepreTHHeCKHX HCinpOHOB C n03HUH0HH0-HyBCTBHTeJIbHbIM 

itereKTOpOM sapiixceHHMx Hacnm oxjianH 3. B pesyjibrare 
ojiHOKpaTHoro ynpyroro pacceanH^ na Kflpe HCCJie^yeMoro 
MarepHajia 7 aHajiHSHpyeMoro oS-beicra 6 b tohkc T npoHCxoiurr 

25 M3MeHeHHe HanpaBneHwi rpaeicropHH ynpyro pacce^HHoro HcinpoHa 
c oncnoHCHHeM or HaqaribHOH xpaeicropHH na yroji 6 . Tpaeicropiui 
iiBH3KeHHM HeihpoHa or tohkh T, b KoropoH npoHCxoflHX yiipyroe 
pacceHHHC HCHTpOHa B HccnejiyeMOM MaxepHajie aHajiH3HpyeMoro 
o5T>eKTa, K Tcqxe D nocne^oromero ynpyroro pacceraiw Ha paSoMCM 

30 BemecxBe no3HimoHHO-HyBCTBHTejibHoro aereicropa Gbicrpbix 
He^OHOB 8 onHCbiBaeroi BCicropOM TD. TpaeicropHa jiBicKeHHA 
HeirrpoHa or tohkh D ynpyroro pacceHHHC b paSoneM BemecxBe 
no3HiiHOHHO-MyBCTBHTejibHoro fleTeKTopa Gbicrpux HeinpoHOB 8 k 
TOHKe C B3aHMo;ieHCTBHii HefixpoHa c pa6oHHM BemecTBOM 

35 nosHUHOHHO-^CTBHTcnbHoro Aereicropa Ghctpmx HeihpoHOB 9 
onHCWBacTCH BCKTOpOM DC. B pesynbTaxe oflHOKparnoro ynpyroro 
pacceHHHH B TOHKe D TpaeicropHH flBH»ceHHH HeirrpOHa OTKnoiweTca 
Ha yroji v - yroji ynpyroro pacceHHHH Gbicrporo neinpoHa na 
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pa6oMeM BemecTBe nosHUHOHHO-HyBCTBHrejibHoro iiereKTOpa 
SbicipBix HeHTpoHOB 8. IIoaHitHOHHO-qyBCTBHTejibHue AeieKTopu 
GbicTpLix HeihpoHOB 8 H 9 BLinojraeHbi b BHue MOAyjieii, 
o&beziHHfleMbix KOHcrpyKUHeH 12 b eflHHyio KOHcrpyioiHio, 
5 o6pa3yiomyio BHyrpeHHHd o6i>eM, b KoropoM pasMemeH 
aHaJiH3HpyeMUH oG'beKT. C6op h oGpaGonca HH(|)opMaiiHH o 
MOMeirrax BpeMCHH peracrpauHH h KOOpAHHarrax ToneK 
BsaHMOiieiicTBHM 3apji»ceHHiiix Hacnm OTZiaqH c noamiHOHHO- 

HyBCTBHTejIbHhlMH ACTeKTOpaMH 3 H 10, H MOMeHTaX BpeMeHH 

10 perMcrpauHH h KOOpAHHaTax tohck BaaHMoaeficTBiifl Sucrpux 
HefirpoHOB c no3HUHOHHO-qyBCTBHTejibH£iMH AereicropaMH Gbicrpux 
HeinpoHOB 8 h 9 ocymecTBJunoT CHcreMOH o6pa6oTKH h 
oToGpa^KeHHJi HH(|)opMauHH 13. npejinaraeMiiifi cnoco6 npHMeHHercH 
win onpeAejieHHA xHMHHecKoro cocraBa, Maccu h 

15 irpocrpaHCTBeHHoro pacnojio^eHHA HccjieAyeMux MarrepHanoB, 
HMeioiuHX B CBoeM cocraBe, b ochobhom, Aenoie xHMHMecKHe 
3AeMeHTii] c Manofi, npHMepHO ao 30, aroMHOH MaccoH (aTOMHas 
Macca 4)oc4)opa). Hs coothouichhh (1) cjicAyer, tto HSMeneHHe 
3HeprHH Gbicrporo neftrpoHa BCJieACTBHe ynpyroro pacce^HHA na 

20 HccneAyeMOM MarepHane aHarmsHpyeMoro oGikeKTa AOCTHraer 
HaHGojibuieH BejiH^HHU npH ynpyroM pacceHHHH b 3aAHK>K) 
nojiyc4)epy c yrjiaMH paccenrnm 0 Gojiee 90 yrnoBux rpaAycoB. Hpn 
paccesHHH HaaaA (0 = 180 rpaAycos) crraomeHHe SHeprHH Oucrporo 
HeHTpOHa nocne ynpyroro paccexKHX El k 3HeprHH nepBHHHoro 

25 Gbicrporo HeHipona Eo onpeACJiKercH npeAejibHUM cooTHomeHHeM 

(5): 

El/Eo = (M-iy /(M+1)' (5) 

30 rAe M - Macca HApa MarepHana aHajoisHpyeMoro o&beicra. IIocKOJiEKy 
npeAnoxceHHbiH cnoco6 HcnojiBsyer perHcrpamno momchtob 

BpeMCHH U KOOpAHHar&I TOHKH BSaHMOACHCTBHH HeHTpOHOB C 
n03HIU10HHO-HyBCTBHTenbHMMH ACTeKTOpaMH GucTpux HeihpoHOB, 

onpcACJieHHe Maccu HApa b MarepHane anajiHSHpyeMoro o&bCKra, na 
35 KOTopoM npoHsoiiuio ynpyroe paccexHHe, ocymecTBjiHercji nyrcM 
buwcjichhji CKOpocTCH GbiCTpbix HeHTpOHOB Ha OTAejibHHX ynacTKax 
Hx TpaefcropHH. Cnoco6HOCTb npcAJioxccHHoro MeroAa onpeAejiHib 
Maccy HApa Marepnajia anajiHSHpycMoro oO'beicra onpeAejuieTCA 
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B03MOMCH0CT«MH peFHCTpHpyiomeH annapaxypM h hjitophtmob 
oSpaGoTKH HHct^opMaiiHii paanHHHTb MOMeHTbi BpeMeHH peracTpaioiH 
zroyx co6ij1thh no pasHocTH CKopocreH ABH^eHHx GHcrpux 
HeihpoHOB, HcnbnaBiiiHx ynpyroe pacce^HHe na jwpax iisyx 6jih3ichx 

5 no Macce HSoronoB. ^cneHHwe 3KcnepHMeHTU, BunojineHHue c 
noMOiubK) MCTOiia MoHTe-K^o, noicaaajiH, mto xexHHHecKH 
o6ocHOBaHHMM npcflCJioM Mace smep^ craiHCTHHecKH paajomMMbix c 
npHMeneHHeM npeAnosKeHHoro cnoco6a npH HcnojibsoBaHHH 
coBpeMeHHbix 3tjieKTpoHHMx TCXHOJiorHfi perHCTpaiWH coSmthh 

10 BsaHMOiieHCTBH^ 3apH»ceHHux Hacrau otmhh h 6biCTpiiix HeinpoHOB, 
H npH ycjioBHH npaicnniecKoro OTcyTCTBHH ocraroHHofi 
paoHoaicTHBHOCTH aHanHSHpycMoro o6T>eicra, ^ibjwiotc^i Maccu wep b 
wanasone xlo 30 aTOMHUx eAHHHU Maccu (4)OC(|)op). HpHMeHeHHe 
npcOTaraeMoro cnoco6a wm aHajmsa sjieMCHTOB c GojiBmeii MaccoH 

15 Tame B03M0»cHO, ojiHaKo Tpe6yeT yBCJiHHeHiw BpeMeHH o6jiyHeHHH 
6hctphmh HcinpoHaMH, qxo yBejiHMHBaer BcpoarHOCTB 
He»cejiaTejn>Hoft ocrarroHHOH pazwoaKTHBHOCXH anajiHSHpyeMoro 
oe-beicra. H3BecTH0, to> 6ojibmHHCTBO opranHHecKHX Bemecre, b tom 
HHCJie, BspHBHaxwx BemecTB h napKOTHKOB, xapaKTepH3yeTC« 

20 HajiHHHeM B Hx cocTEBe B ocHOBHOM a30Ta, yrTOpoiia, KHcnopofla, 
BOAopo^a, T.e. jierKHx xHMHqecicHX 3JieMeHT0B c aroMHHMH MaccaMH 
Ro 20 . XHMHHCCKHfi cocTaB TaKHx BcmecTB xapaKxepHsyercH 
onpeiiejieHHHMH cooTHOiueHHXMH MCMczry KOJiHHecTBOM 5mep jiericHx 
xHMHMecKHX ajicMeHTOB. OnpciienHB npeiuiaraeMMM cnocoGoM 

25 H30TonHHH H cooTBexcTByioiiuifi CMy xHMHHecKHfi cocraa 
HccjieflycMoro BemecxBa, mo^o ocymecxBHTb H;ieHTH4)HKamno 
3Toro Bemecrea cpaBHeHHCM c jnanHbiMH no XHMHMecKOMy cocTasy 
H3BecTHUx BcmecTB, onpeAenHB npH 3tom Maccy HCCJiejiyeMoro 
BcmecTBa h ero npocrpaHCTBeHHoe pacnojio>KeHHe b aHajiH3HpyeM0M 

30 oSbeicre 6e3 HapymeHHH era uejiocxHocxH. 3KcnepHMeHTajibHwe 
HCCJieAOBaHHA 3^^eKTHBH0CTH npeflnoTKeHHoro cnoco6a BunonHeHU 
c npHMeneHHeM Meroaa Moffre-Kapno Ha pacHeTHO-xeopeTHqecKHx 
MOAejixx ycrpoHCTB, peamnyiomnx npejuio^eHHWH cnoco6, h c 
HcnoJiMOBaHHeM TexHHHecKH fl0CTH3KHMMX xapaKTcpHcniK 

35 n03HUH0HH0-HyBCTBHTeJIbHBIX fleTCKTOpOB 3apHMCeHHblX HaCTHU 

oTflaHH (anb(|)a-;ieTeKropoB c norpeuiHOCxbio onpejiejieHHH 
KOopjKHHar ajib4)a-HacTHmii nopxzuca 0.5-1 mm) h hoshuhohho- 
qyBCTBHxejibHbix nereKTopoB Gbicrpbix HeirrpoHOB (c norpemHOcrbio 
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onpejiejieHiw KoopAHHar tohck BsaHMOjEieHCTBiui nefirpoHOB nopazuca 
MHjuiHMerpa), o6jiaaaK>mHx cnoco6HocrbK) 4)HKCHpoBaTb MOMeima 
BpeMeHH B3aHM0AeiicTBHH c norpeiuHOCTbio Ha ypoBne AOjieit 
HaHOceicyiiau. IIpH ^tom HaGop noaHUHOHHO-HyBCTBHrejibHux 
5 JiereKTopoB OucrpBix HeinpoHOB npeiicraBJWJi coGoK KOHcrpyiaiHH) c 
BHyipeHHeii oGnacnio ojih pasMenieHM aHanii3HpyeMoro o6i»eicra b 
BHiie auajiora c^iepHHecKofi hjih muiHHApiniecKOH noBepxHOcra 12, 
noKaaaHHOH Ha 4)Hr. 3, h oxBaruBaiomeH nacxb c^pu (uHJiHHflpa) c 

34)4)eiCraBHWM BHyipeHHHM flHaMCTpOM OKOJIO 1-2 MCTpOB, C 

1 0 TeTCHHqecKH AOCTHXCHMBiMH HapaMeTpaMH peracrpHpyiomeH h 
oGpaOaruBaiouieH sjieinpoHHOH annaparypbi. IIpH HcnojiBsoBaHHH 
renepaTopoB Sbicrpwx neinpoHOB Ha ochobc fleHxepHfi-TpimieBOH 
peaKUHH c HHTencHBHOCTuo renepauHH nefirpoHOB Ha ypoBHe 10'- 
lO'HeiiTpOHOB B ceicyH/iy, BpcMs, Heo6xoaHMoe jua Ha6opa 

15 crarrHCTHKH HSMepcHHH b uejuix o6HapyxceHHH b aHajiM3HpyeMOM 
o&beicre rana 6ara»ca c jiHHeHHUMH pasMepaMH 30 x 60 xlOO. cm 
npHcyrcTBHH sna^HMoro KOJiHHecTBa (okqjio 100 rpaMMos) 
B3puBHaTbix BemecTB THna TpHHHTpoTOJiyojia oueHHBaeriCH na ypoBHe 
iio 10 ceKyHfl c BepoKXHOCTBio o6Hapy«eHHji okojio 99%. IIpH yrou 

20 3KpaHHpoBaHHe HCCJie;iyeMoro Marepnajia KaicHMH-jraGo ;ipyniMH 
MarepHanaMH, npHMeHneMUMH am KOHxeHHepoB, xHna crajiH, 
THTana, mcah hjih ajnoMHHHH, b tom hhcjic, sanojineHHUx booth, hc 

BU3UBaJIH CK0JIb-HH6yAb 3HaHHM0e CHHXCeHHe 34)4)eKTHBHO€TH 

iipe;uioxceHHoro cnocoGa h peajiHsyiomero ero ycrpOHCTBa. 

25 
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OOPMYJIA H30BPETEHHH 

1. Cnoco6 o6Hapy»ceHHH h Hepaapyuiaiomero aHanioa Bemecra, 
coAepxcaiOHX wpa jiencHX aneMeirroB, b tom qncne opraHmecKHX 

5 semeciB, BKjnoHaiomHH oGjiyMCHHe aHajiH3HpyeMoro o&teicra 
noTOKOM 6ucTpux MOHoaHcpreTOTecKHX HeinpoHOB, renepHpyeMfcix 
B pesyjibxare peaiaiHH b Marepuajie MHUieHH, conpoBOMCZiaeMofi 
o6pa30BaHHeM sapJi^eHHux Hacmu oxflaHH, c onpeAejiemieM 

MOMeHTOB BpCMCHH B03HHKHOBeHH^, BCJIHTOH SHepFHH H BeKTOpOB 

10 HCxoffHoro jmc^cmA HeftrpOHOB no MOMeirraM BpeMeiiH 
perHcrpaiufH h KOOpOTHaraM tohck BaaHMOflCHCTBiw aapx^ceHHBix 

HaCIHU OTflaHH C nOSHUHOHHO-HyBCTBHTieJIbHMMH flCTeKTOpaMH 

3apHxceHHbix HacTHu OTfla™, oTjDRaiomHHCH TCM, HTO peracipHpyiOT 
HeinpoHH, oflHOKpaxHO ynpyro paccennHwe na BemecTsax BHyipH 
15 aHaJiHBHpyeMoro o6i>eicra, a o6 ajieMeirraoM cocrase h 
npocrpaHCTBeHHOM pacnpeaejieHHH Bemecra b anajiHSHpyeMOM 
o&beicre cy;urr no BerafMHHaM Mace aaep Bxo^wnmx b hhx 3JieMeHTOB, 
onpe;iejweMUX no BejiHHHHaM aneprHfi h yrjioa pacceHHHa 

HempOHOB C H3BeCTHUMH MOMeHXaMH BpeMeHH B03HHICH0BeHHH, 
20 BCJIHHHHOH 3HeprHH H BCKTOpaMH HCXOflHOFO jaBHMCCHHH, 

nperepncBiDHx oflHOKpaTHoe ynpyroe pacceaHHC b Bemecxaax 
anajrasHpyeMoro oS-beicra, h KOOpflHHaraM xoMeic, b KoropHX 
npoH3omjio 3T0 pacceHHHe, nyxcM peracxpauHH MOMeirroB BpeMCHH 
H KOOpflHHax ToneK iiByx nocjieayiomHx BsaHMOfleHCXBHii ica^icAoro h3 
25 3THX HeihpoHOB c paSoqHM BemecraoM flsyx h 6oJiee no3HUHOHHO- 
HyBCTBHTCJifcHMX ^lereKTopoB HeinpoHOB, npmeM nepBoe h3 
B3aHMo;ieHCTBHH HBJwercH peaKUHefi ynpyroro pacce^row neHTpOHOB 
Ha H3BecTHOM paSoHCM aemecTBe 3thx iiexeKTopoB. 

2. Cnoco6 no n. 1, oxnHHaiouuiMCfl tcm, hto perHCTpaixmo momchtob 

30 BpeMCHH H KOOpflHHar TO^eK BTOpOrO BSaHMOfleHCTBHH HempoHOB c 
H3BeCTHMM paSOHHM BeWeCTBOM nOSHIlHOHHO-HyBCTBHTeJIbHMX 

flereKTopoB neinpOHOB ocymecrajwioT tojibko no peaicuHH ynpyroro 
pacceaHHfl HempoHOB na pa6oHeM BemecxBe 3thx flereicropoB, 

3. Cnoco6 no n. 1, OTjimaiomHHCfl xeM, qxo peracrpauHK) momchtob 
35 BpeMeHH h KOOpflHHar tohck nepBoft peaicuHH ynpyroro paccearow 

HempOHOB Ha paSowM Beniecree nosHimoHHO-HyBCTBHTejiBHMX 
AereKTOpoB HeiiTpoHOB ocymecTBJWiOT nyrcM peracrpaiinH 

MOMeHTOB BpeMeHH H KOOp^HHaT TOWK B03HHKH0BeHHa npOTOHOB 
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OTAaHH B BOiiopoji-coAepsKaiueM paGoneM BemecTBe iiereicropoB 

HeHTpOHOB. 

4. CnocoG no n. 1 miH 2, OTJiHHaiomHHCA tcm, hto penicipauHio 
MOMeHTOB BpeMeHH H Koop^HHax ToqcK peaKUHH ynpyroro paccejiHHji 
5 HeinpoHOB na paGoHCM BcmecTBe noaHUHOHHO-HyBCTBHTejibHbix 
AereicropoB HeurpOHOB ocymeciBJisiOT nyrcM perHcrpaiiHH 

MOMeHTOB BpeMeHH H KOOpAHHaX TOHeK B03HHKHOBeHHH HpOTOHOB 

OTjEiaqH B BOiiopoA-coixepiKanieM pa6o^eM BemeciBe flereicropoB 
HeirrpoHOB. 

10 5. Cnoco6 no n. 1, orjiHHaioiiiHficH tcm, hto onpeACJieHHe MOMenroB 

BpeMeHH BOSHHKHOBeHHH, BeJIHHHH BHepPHH H BeKTOpOB HCXOAHOFO 

> 

iiBH^eHHfl HeHTpoHOB, oOpaiyeMLix B pesynbxare peaiamH renepauHH 
HeHipoHOB B MaTepnane mhiuchh, ocyuiecrajwiOT nyxcM H3MepeHHfl 

MOMeHTOB BpeMeHH H KOOpAHHaT TOHeK BSaHMOAeHCTBHJl 

15 3apx»eHHfaix qacTHu oraaHH c nosHUHOHHo-HyBcxBHrenbHUMH 
jdereKTopaMH 3apji»ceHHiiix Hacrau b jEiByx nocneAOBarrenbHux TOHKax 
TpaeicropHH mHTKCHm 3ap^eHHux Hacnni OTiiaHH. 
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noaieayniUHe ooKyMCHTu yuaaHu b nponcuuKcniui rpa4iu C. 


namoK o narcBrax-aHanorax yxasanu ■ npiuoxceHwi 


* Oco6uc KarcropHH ccunomux flOKyMCHTOB: 


6Qffcc nouiKHa AoxyMCHT. onyfijiMKOBaHHuil nocnc Aami 


"A" AOxyMCHT, onpcaicnnoiuHH o6u]hh ypoBeub tcuihxh 
*£* Concc paHHHft noKyMcirr, ho onyfinHKOBaHHufi hs juny 

MeauyHapOBHOjl naiiaHH kjih nocne nee 
'O" iiQKyMCHT. omocnuiiftca k ycnioMy pacKpuruio, wcnOHH- 

pOBaHHN) R TJt 

*P" AOKyucHT, onyGiiHKOBajjHUH ao abtu McxutyHapcuiMOH no- 
Aa*iii, HO nocnc jnm KcnpauiHeacMOro npHopHrera 


npHOpHTcra h npHBcncHHuii juia noHHMauHa H33o6pcreHH9 
*X** itOKyucHT. MMciouiHii HaH6Qnce 6ninKoe oTHoiueHHc k npcBMcry 

nOMcxa, nopOMBiUHM HOBHsny h ino6pcTaTenM:KHii ypoaeHb 
*Y" AOxyMCHT, nopoqauiHfi tnoSpcTaTCJibCKim ypoeeHb b co*ic- 

TaHHH c (utHHM wiH BecxonfcXHMH AoxyuctiTaMH ToA ace 

xareropHH 

*&" Aoxyuem', aanaxMUiwca narreHTOM-aHanoroM 
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